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. H4zAF 2 RE (Poseidon Principles) A | cosiisan

— https://www.poseidonprinciples.org/#home
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https://www.poseidonprinciples.org/#home
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* Digitization

— T—ADE|—T AT DT OAINA—(TOAILT—2DEIH)
* Digitalization

- JOCRADE#(TORILT—EDIER)
. Digitaltransformation

- EDRADZE(TORIT—EDREH) i)

Digitization
TAILLAAFGSTORIVAAS
Digitalization

nln-l— %L%CAD/CAE/CAM
Digital transformation
DITVT IO/ (BO—%ER.
RTILVER SNBER. )
Digital disruption

Digitization Digitalization Transformation

Conversion Adaptation
(Data (Process)
B. Maltaverne, What is the digital transformation of procurement really about?
(https://medium.com/procurement-tidbits/what-is-the-digital-transformation-of-procurement-really-about-9d2148e04638)

Creation
{Business)

2N’2l2 GRADUATE SCHOOL OF

#7lo8" FRONTIER SCIENCES

TTTTTTTTTTTTTTTTTTTT


https://medium.com/procurement-tidbits/what-is-the-digital-transformation-of-procurement-really-about-9d2148e04638
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* |loT/loP/loS/lloT
* Industrial Internet
* Industry 4.0 \QJ
* Big data

e 5G

e Al

* Digital Twin

* Metaverse

* Smart City

e CPS (Cyber Physical System)
* Society 5.0

Apple AirPods

https://www.apple.com/airpods-4/

3D printer

https://amfg.ai/2018/05/29/3d-printing-transforming-spare-parts-industry/
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Digital Twin

_ f-’f, - WI Uy

SENSOR T_0174
ONLINE

INTERHALTEM: ABOTE ToLeranee. [/

EFFECIENCY. JOU PR
VARIANCE: MINIMAL

https://aerospaceamerica.aiaa.org/year-in-review/interest-grows-in-digital-twins-
digital-engineering/

Akselos

https://www.businesswire.com/news/home/20180927005503/en/Akselos-Innogy-

Vent.uses-SheII-Ventures—Predictive-DigitaI
.":.:'.. GRADUATE SCHOOL OF
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DNV-GL

https://www.dnvgl.com/expert-story/maritime-impact/Digital-twins-and-sensor-
monitoring.html

https://living-in.eu/groups/solutions/urban-digital-twin
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Digital Twin

Wil

https://mentormate.medium.com/the-future-of-farming-7-ways-a-digital-twin-can-be-applied-to-agriculture-595a1750c453 http://www.tomatonews.com/en/digital-twins-for-tomatoes-
food-and-farming_2_1096.html

Digital twin earth

https://www.esa.int/ESA_Multimedia/Images/2020/09/Digital_Twin_Earth
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https://www.linkedin.com/pulse/get-your-physics-right-go-home-sudhir-sharma/
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* Rolls-Royce

— Power-by-the-hour
s IVOVDHAEFEREBEICRCT. FIAE(ZT7S5M4V)ICRET HY—
e BYLTIYMNSDE ORRETILDELHE (Transformation)

$90 -
* GE
$80 -
— Digital twin creation /
‘__ - = - .
R ' 560 - . M= = = = = = " -
550‘ . ----- .' ’
é ==#==0Original cost
E
¥ $40 - = B= PBtH cost
=de Annual
$30 savings
$20 -
—h
~—— " N\
$10 - \ \ _ — h — —
~
https://www.ge.com/research/offering/digital-twin-creation $0 . , , ,
2003-2004 2004-2005 2005-2006 2006-2007 2007-2008

D. Smith, Power-by-the-hour: The role of technology in reshaping

.o business strategy at Rolls-Royce, 2013
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https://transportgeography.org/contents/chapter5/maritime-transportation/evolution-containerships-classes/

Early Containerships (1956-) gy 1371749 (LOA - Beam - Draft Containars ““’“—4'6
meters

500 - 800 TEU 8
[A) wil— 200200 ‘
Fully Cellular (1970-) ) :
_ Containers high ondeck ——* 5
1,000 - 2,500 TEU h 215x20x10 Containers high below deck vd

e ﬂ 2aonazxizs 8 anm ot o oe em e b x ¢ e
(B B BERA . AV A—ATATTH BRAERREE BOAES — /(A =F71=5D 1005 4, 2024
6

Panamax Max (1985-)
3,400 - 4,500 TEU m 1Tbays g
Aircraft Carrier
- I =
Post Panamax | (1988-) 9 2,000,000 Parts )
4,000 - 6,000 TEU 300x40x13 17 bays 5 | , e

Post Panamax Il (2000-) Cruise Ships
6,000 - 8,500 TEU
340x43x14.5

900,000 Parts
0 VLCS (2006-)
11,000 - 15,000 TEU

20 b ’
ays
yG

22
23 bays
10

2
3
19-20 = )
G New-Panamax (2014-) 22bays 10 g Automobile
12,500 TEU Socdox152 6 O 3,000 Parts
» T W™ -~ Passenger Aircraft Research Vessel
MO sl ) - 100000Pats 550,000 Parts
ULCS (2013-) " \ '
18,000 - 21,000 TEU A00x58x16 10 (H_ \q—
e 24 bays ” Jet Fighter r
40,000 Parts
MGX-24 (2019-) 13
21,000 - 25,000 TEU I 1
- Manufacturing Time >
L) .i ]
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Accident of MOL Comfort (2013)

https://ameblo.jp/mkiipenguin06/entry-12522335533.html

Accident of ONE Apus (2020)

ONE APUS

https //www. orttechnology org/news/one -apus-container- catastrophe-

highlights-potential-drone-use-in-ports-2/
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Accident of Ever leen (2021)

https //aS|a nikkei.com/Economy/Efforts-to- dlslodge Shlp blocking- Suez-Canal- enter sixth-day

Accident of Dali(2023)

36

https://www.seamagazine.com/baltimore-bridge-ship-collision-causes-toppling-investigation-underway
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IS PERCENTAGE OF HUMAN ERROR IN MARINE ACCIDENTS < - - - TENDENCY

Wagenaar and Groeneweg 1987

Mitchell and Bright 1995

Rothblum 2000

Guedes Soares and Teixeira 2001

American Bureau of Shipping...
Baker and McCafferty 2005
Berg, Storgard, and Lappalainen...

Square et al. 2015

Sercan Erol and Ersan Basar 2015

Apostol-Mates and Barbu 2016

EMSA 2016

Sanchez-Beaskoetxea et al 2021

0 20 40 60 80 100

Fig. 1. Percentage of human error in marine accidents according to several authors.

J. Sdnchez-Beaskoetxea, et al., Human error in marine accidents: Is the crew normally to blame?, Maritime Transport Research, 2, 100016, 2021.
Nelg
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Z. Wan and J. Chen, Nature, 560, 2018.
FEWER SPILLS

Double hulls and fire systems have reduced tank breaches.

ATLANTIC EMPRESS (1979)
100 -

)0 tonnes spilt

8

Mumber of oil spils par year

o]

1970 1575 1580 1985 1930 1995 2000

MORE SHIPS

A growing number of registered oil tankers have a
carrying capacity of more than 15,000 tonnes.

Estimate

Mumber of vessels

3,000 -pompee
2009

1 1 |

2013 2015 2017

2011

fafiH ) A7 DIFKRAE

MORE CARGD

Rising energy use is increasing the volume of oil transported.

= Total cargo
Petroleum and gas
M Crude oil

M 7-700 tonnes
W More than 700 tonnes

Metric tannes (billions)

1]

1970 1975 1980 1985 1950 1995 2000 2005 2010

_ MefREE DR EICHLT, :

2005 2010 2015 2015

MORE MISTAKES 50 : \
Accidents are rising as trade grows and shipping ﬁﬁgb\f;ﬂeg fJ‘EL}fL\UL\ﬂﬁgﬁb\%é
lanes become congested. 20
Rgtimate
30
S

.ﬂ 20
=
']
D
o 10
m
3]
& 0
_L:EJ 30RE LT 31-407% 41-507% 51-607 61 L E

RV AYEFLANL (BBE) mdSL—YarlL~NL (BE) wifs

L, B8, BARAEETPRE,
PR AT B S —

pp. 3-6, 2024.01.
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Digital twin of maritime transportation system (from a promotional video of Digital Twin for Ship Structures by JSTRA)

'_-ﬁ

Tl I-lL

4._.._J__|_I {
o

i

MABET ALY MY TOE—avBE (B ARMBRMHRBS) LY




(_#® THE UNIVERSITY OF TOKYO

il T 2L YLD B ()

Load analysis by strip method/CFD

A[fRAE " 1TE)

Actionable information

Structure analysis by FEA

Y O

o ¥

CFD: computational fluid dynamics
FEA: finite element analysis

N
1
1

41
Probability distribution SR
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) https://www.hebergementWeb's.com/r')}incfbles—of—cémmunication/principles—of-fiber—optic-communications

BEM, EEEBHKE, BLETREWEMKRE, 10(4), 2010.&Y

AR CEEH) TEBROR () EER 1S AGHMIRIL T TR F 9% (GFRP) B R M TRIE DM D)
(R 71+ 34 ) £ B I
MBS DR

Principal dimension of the bulk carrier

S~ ~ Length L 319.95m
2alb—i3y o
Breadth B 55.0m
- Depth D 243 m
— _ = Draft d 16.525m
AT—ILETIVIZKSEER
== [\
=i
L) .0. ’
2%s e#2 GRADUATE SCHOOL OF =5 _
;‘r\ FRONTIER SCIENCES 2024/10/22 SHINZAN MARU 42
THE UNIVERSITY OF TOKYQ © Dinesh Kumar Sharma Bulk carrier (iron Ore)

MarineTraffic.com
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