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Electronic Controlled Engine

Wind Power Generator
Andromeda Leader

Alternative Marine 
Power 

MT - FAST

Solar Panel
Auriga Leader

Super Eco Ship2030

Air Lubrication System
YAMATO, YAMATAI

Hybrid Electric Power Supply 
Auriga Leader

Hybrid T/C
Shin Koho

Wind Resistance Reduced
MT - COWL

Innovative
Air Lubrication System

SOYO

30 ð Energy Saving PCTC
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Governor Controller 
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Prediction of 
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Integrated Operation
Management System

NYK e -ᴡᴚᴧᴧᴚᴣᴢᴧᴽ

Onboard Broadband
NYK SATCOM Project

IBIS Project

LNG - Fueled PCTC 
Delivery in 2016

LNG - Fueled Tugboat
Sakigake

LNG Bunkering Vessel
Delivery in 2016

2014 2015 2016

LiVE
Operation Portal Site

Detection of Mach. Trouble
with monitoring data

2017 2018

Super Eco Ship 2050
carbon free concept ship

2019

ShipDC &
IoS - OP

Measurement around propeller

2020 2021

DFFAS in MEGURI2040

RDC Remote
Diagnostics Center

NYK MTI (2004 Ṍ2024)

2022 2023 2024

Establishment of MODE 
MBSE/MBD

High - efficiency
propeller

Alternative Fuel 
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FUELNAVI,  

Å וֹ FUELNAVI ︡4 ︡ ḭ ṇ
︡ Ḯ ḭ ḱ פּ ḭ ḱ ṇ וֹ ḭ

︡ḭ ṇ לּ SIMS ︡ḭ ︣ 6 ḭ
ṇ ︡ Ḯ(2008 Ṍ2009)

Å ṇ ḭ ḭ ḭ ṇ Ḯֿכ ḭ
SIMS ṇ ︣ לּ ṇ ḭ צּ פּ︡

Ḯ
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Innovative Bunker and Idle timing Saving Project
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1. Setting target for fuel 
consumption

2. Monitoring
3. Evaluation and 

adjustment
4.  Analysis and 
improvement

Office

Vessel

Voyage plan

Port agent Port agent

IBIS portal siteWeathernewsInc. Information sharingDatabase

Optimal speed control through 
information sharing

Communication enhancement for 
optimal economical vessel operation 
(real-time operation)

Broadband connection

Confirmation / updating
Confirmation / updating

Broadband connection

Confirmation / updating

Monitoring

ύ ¢Φ YƻȅŀƳŀΣ ά9ȄǇŜǊƛŜƴŎŜ ǿƛǘƘ 5ƛƎƛǘŀƭƛȊŀǘƛƻƴέΣ {ƛƴƎŀǇƻǊŜ-LƴǘŜǊƴŀǘƛƻƴŀƭ aŀǊƛǘƛƳŜ hǊƎŀƴƛȊŀǘƛƻƴΩǎ CǳǘǳǊŜ ƻŦ {ƘƛǇǇƛƴƎ 5ƛƎƛǘŀƭƛȊŀǘƛƻƴwebinar, 2020.10
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NYK Super Eco Ship 2050
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NYK Super Eco Ship 2030, 2009

NYK Super Eco Ship 2050, 2018

Ammonia Ready LNG fuel ship, 2021

with Elomatic(Finland)

8
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ṡ Ṣ
i-shipping (operation)  NYK/MTI

IoT ︡  (2016 Ṍ2021)

ṇ

LNG ṇi
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(Expert) AI ṌExpert - in - the -Loop  

© 2024. MTI Co., Ltd. All rights reserved. 11) (NYK), Plant Logic Remote Diagnostic Center , MTF2020
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ῬІЫЗРᾆ/ ṪẸρẶτ︡Ϥ ϭιISOṛᶊ

ÅL{h мфуптκмфупу Χ IoTД˔Ќ ρД˔ЌЯДи

ÅL{h мспнр Χ ṐṀḧКАЕм˔ϼϹϱЖжϱр

ÅL{h ноулт Χ ḧ ṍД˔Ќ

ISO/TC8/WG10 (smart shipping)ϒχ╥ᴥ

12

ISO TC8/WG10 ςsmart shipping ship-shore communication expert panel (22 Nov 2019) @ Trondheim, Norway
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ḱ וֹףּ MBD SE (2005 Ṍ)
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(1) Tor A. Johansen,et.al., Hardware-in-the-loop Testingof DPsystems,DYNAMIC POSITIONINGCONFERENCE,Nov. 2005

(2) AsgeirJ. Sorensen,A surveyof dynamicpositioningcontrolsystems,AnnualReviewsin Control35(2011), p123-126

(3) Tor A. JohansenandAsgeirJSorensen,Experienceswith HIL SimulatorTestingof PowerManagementSystems,DYNAMIC POSITIONINGCONFERENCE,Oct 2009

(4) DNVGL, Integratedsoftwaredependentsystems,DNVGL-RP-D201, July2017

(5) ABS, INTEGRATED SOFTWAREQUALITY MANAGEMENT(ISQM), SEP2012(UpdatedFeb2016)

ẓ MBDḯSE ḯ 2010 Ḱ

2)

ṇ (MBD)

Å 2005 ḯ Dynamic Positioning 
System(DPS) ḯ ṇ

1)

Å 2009 ḯDPSḯ ṇ ṇ (PMS)
ṇ צּ צּ 3)

ẓ ḱ ︣ ṇ

(SE)

Å 2012 ṇ ṇ
︣ צּ Ḱ

4, 5)

Å ḱ ḱ ḱ ḱ ḱ וֹףּ
ḱ ︡ḯ ḱ
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ṇ (MBD)

Å ṇ

Å MIL (Model - in- the - loop)

Å SIL (Software - in- the - loop)

Å HIL (Hardware - in- the - loop)

Å ḭ ḭךּ ṇ
ḭ ךּ ṇ ṇ ︡ḭ

ךּ ︣ Ḯ

Å ḭ DPS(Dynamic Positioning System)
HIL ṇ Ḯ ḱ PID צּ אל

︣ פּ Ḯלּ ṇ ṇ ḭ
(fidelity) צּ Ḯ

14

) DNV-GL Marine Cybernetics Advisory

https://www.dnvgl.com/services/hil-testing-concept-explanation--83385

List of FMUs

2017 9 @DNV, Trondheim

https://www.dnvgl.com/services/hil-testing-concept-explanation--83385
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וֹףּ ṇ

ÅDFFAS PJ טּ MBD ( ṇ
) ︡ MILḭSILḭHIL Ḯ

Å FMU(Functional Mockup Unit) Ḯ
ṇ ( ḭ ) קּ Ḯ

ÅDFFAS (HIL) 30 Ḯ ︡ḭ
ḭPJ בֿ Ḯ

Å ︡ ṇ ḭקּ
ṇ ︡ḭ Ḯ

ṇ ṇ
CyberSea( ṇḱDNV)

ḱ ︡ FOC וֹףּ
(2021 6 Ṍ8 )

( )( )

ḭ3D CAE (CFD)ḭ פּ ṇ ︡ḭ1D CAE
Ḯ ḭ ḭ ṇ

(fidelity) כֿ צּ Ḯ
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ὓ ὺ*1 ꜛ ֫‚ םᵓזּ *2 ὓ ▀ ᶎ*3

ԏ )

*1 NYK, NYK Super Eco Ship 2050

*2 ∞ , MEGURI 2040

*3 DNV, HIL(Hardware-in-the-Loop) Simulation test

ꜛ Ộ▀כּ ᵫ(Model -Based Development: MBD)

(Model -Based Systems Engineering: MBSE) ︣ ∙Ӿ

̞ 2021 ›ᵤ ├ ╥ ᵓṳ ᵤ ▀Ộ ⁯∑ẵ ếᴟ ΰ Ặ ṁ ∙Ӿ ᾁ Ẹṳ

Ặ ṁ   Ấ ᶘ ᾠ2022 7Ὦ ›ᵤ ├ ╥ ᵓṳӪᾋ ₅
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)  ḱ . 2023  ( ), 2024 3  

Å ḭ2022 6,902 פּ ḭ ḱ ︢ḭ צּ
(ṡ ṇ ḱ Ṣ ḭ2030 Ḯךּ

Å ḱ ḭ צּ ḭ ￼ךּ ךּףּ צּ
ḮҜ ḭ ךּ ḭ ︡ ךּ ︣ טּצּ Ḯ
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) , ṡ שּ ךּ Ṣ, 2020 10

R22 , 2041 (2023 18צּ )

( )
2022  77.7  ( 80 )
2023  72.7
2024  70
(R24 , 2043 18  70 ?)

70

Å 18 ︣ ḭ
צּ ךּ ךּ Ḯ

Å פּ ḭ1 2415 (2004 )
פּ ḭ1 784 (2024 ) 1631 (13%)
Ḯṕβ 3% צּ אל
ךּ ḮṖ

Å ḭ צּ ︣
︣ Ḯ

Ҝ
Å ḭ

קּ אל ḭ
ḭ ︣ Ḯ ḭ

ḭ ḱ ḱAI טּ
Ḯ

Å ḭ ḭ (47 ḭ10
) ḭ ṇ ḭ ḭ

ḭ ︡ ḭ ︣ ︣
Ḯ
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2040 אל ︣ קּ ( )
כֿ פּ אל Ҝ ṇḱ ṇ
Å ṡ ṇ( )Ṣ וֹ ḭשּ Ṅ ḱ ṇ ︡ ḭ

( ) ︣ כֿ צּ קּ Ḯ
Å לּ ṇḱ ṇ ḭ טּ ṇ ︣ ︣ ḭשּ ṇ ḭ ḭ

ḭ Ṅ ( ) ︣ ḭ שּ ḭ
︡ אל Ḯ

Å ṡ ṇ ṇ( ḭנּ ︡ ḭ ︡ שּךּ )Ṣ ︡ ḭ ︣ ḭ
︣ ḭ ṡצּ ︣כֿ ṇṢ ︡ אל ךּ Ḯ(OECD)

Ҝ ṡ21 Ṣ
נּ ḭAI ךּ צּ ︣ קּ ḭנּ קּ צּ Ḯ

β2040 ḭ2018 ḭצּ ︣ Ḯ

ḭṡ21 Ṣ
︣ ḭ
︡ צּ

( )
︣ Ệ

Å פּ ḱ
Å ḱ
Å פּ נּ
Å נּ טּ

2040 וֹ 4צּ נּ ḭ
︡ḭ ḱ ︡ כֿ צּ Ḯ

וֹףּ ךּ קּ לּ טּצּ Ḯ ḭ צּ
ḭ ︡ḭ

בֿ כֿשּךּ צּ

צּ ḭ
צּ︡

וֹףּ ( )
צּ ︣ וֹ ḭשּ ךּףּ

צּ קּ ḭ
צּ אל קּ נּ

ךּ Ḯ
כֿ ḭ צּ לּךּ נּ ḭ

ḭ
ḱ ךּ ︣ ṡ ṇ (

)Ṣ לּכֿ ḭ18︡שּ ṇ ￼ḭ ḭ
ḭ שּ ︡ ךּ

︣ טּצּ ḭ ḱ צּ Ḯ

ḭצּ ḭ
ḭ
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ṇ Ḵ(
Ḵ)

ḱ ︣ ṇ
︡ Ḵ

ṇ ︡ Ḵ

ḭ קּ
︡ לּ Ḵ
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, ( 5 5 30 )
6 ṡ Ṣ

, ( 5 5 30 )
4 ṡ ṇ Ṣ

ꜛ ֫‚ Ṫ ᴂ ếᴟ ‰ ▀ ₈ῇ ᵦ

ӡ ὺ ᶍ ▀Ộ Ḋ
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ṇ
(Ṍ2030)

(1)
︡ ḱ

(2)

(3) ḱ

(4)


