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5|F)McKinsey Company, How digital innovation can improve mining productivity, 2015
https://www.mckinsey.com/industries/metals-and-mining/our-insights/how-digital-innovation-can-%20improve-mining-productivity
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SIMS (Ship Information Management System)

SIMS IoT data
+ SPAS manual data

Data Center

SIMS Data Collection SIMS Monitoring & Analysis
Onboard 2l at Shore
(VSAT, FBB)

A

Operation
« GPS (Tokyo, Singapore ...)
* Doppler log
 Anemometer SIMS unit . L == ’ Analysis
« Gyro Compass (IoT gateway) z:if} Big data analysis report
: ' Operational efficienc
l s | Onboard dashboard | P v
i ; A - Performance — —
VDR ‘ ey Y- - Engine & plant Shore Dashboard
o cepdiion - For operation
Processing
<Navigation Bridge> 7\

Technical Analysis

: NYK, MTI
<Engine Room & Cargo> (NYK, MTD)
¢ Main Engine — ]
» Power plant — 5 Integrated
e Cargo control > Automation
N il e System
Auxiliary machineries >
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/\ Wind and wave effect
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Considered forces and moments
1. Resistance in still water
2. Hydrodynamic forces and moments
3. Propeller thrust
4.  Rudder forces and moment
5. Wind resistance
6. Added resistance in short crested irregular
waves
AW X = X0+ Xp(B) + A=0X, (N, V) + X (BD)
e = e + Xt )= Ry Vs, 1, T.6)
. yaw mment Y=Y,(B)+Y:(B,6)+Y,(V,.7,) (28)
o eeratfore N=Ny(B)+Np(B,6)+N,V,,7,) (29)

Reference) M. Tsujimoto, et.al,: Development of a Calculation Method for Fuel Consumption of Ships in Actual Seas With Performance
Evaluation, ASME 2013 32nd International Conference on Ocean, Offshore and Arctic Engineering(OMAE),2013
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@?\oIBIS project  INNovative Bunker and Idle timing Saving Project

1. Setting target for
fuel consumption
a

A

Weather Routing

Monitoring

IBIS portal site

NVR EBED Portar i

3. Evaluation and 4. Analysis and
adjustment improvement
EREs ik o

Confirmation / updating iy u T o
'_ﬂl

=3 3
Information sharing

e N

Conflrmatlon/updatln; s

4

Port agent
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Voyage plan
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Broadband connection

(real-time operation)

Communication enhancement for
optimal economical vessel operation

information sharing

Optimal speed control through
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24 /7 monitoring 200+ Vessels g Real Time Data
HERMSystem S
@®» Trouble Report

‘/'-

<DIGITALxShipping>
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Marine Engineer
= -
— -kl

Controller

FHI MANAGEMENT, INC,

;ﬁiﬁﬁ}b 7

RS —

High Priority = Low Pt ority #HMonitoring S E——
Alert Ale t

Model Examination, Improvement
(PDCA Cycle)

User
SRSt A Feedback
| ]
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Advise on Operation
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Foto: berhard Flaaten

Slik jobber et av verdens
storste rederier med big data

Ando Hideyuki leder teknologiutviklingen til japanske NYK Lines ‘nesten
800 skip store flite.

Norway Maritime Summiti@i& D1 >FE1— 2017428 (JILDI1-—)
https://podcasts.apple.com/au/podcast/sysla-energy-ocean-industries/id1084615883
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Manufacturer

Safety operation In-service Remote condition Class Society

Vessel performance performance monitoring . .Utilizati.on in class
ATELELE analysis of Remote diagnostics nspection

Fleet operation delivered ships After service Insurance
optimization Feedback to new support *  New services

Weather routing ship design

Regulatory use
. Data reporting
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Application / services
(Competition)

loT Open platform
(Industry standard)

Ship Shore
Data Center Service Provider ser I
Data center Performance ! Ship
(operated by monitoring DEEEer I
neutral body) E
c
] Ship
@ owner I
Software Asia S Weather routing
agent ~ |
Boiler broadband z -
o ip
T/G < § ! Management I
— |"
request .
: Engine
VDR monitoring I
;  Class Society
Radar
|
Energy .
ECDIS l Data center Shipyard
s | | management
— r (operated by =
BMS neutral bod =
0“““""@@ v) § | Engine maker I
Cargo +  Weather routing I Europe g ! P
. Q
crane Perﬂ?rm.ance N maintenance | Ship
:Enor'\ltorlng 2 equipment I
© ngine = maker
maintenance I - - § I
*  Plant operation v | Marketing
optimization and I
7 I Big data
analytics
| | | . . _ay h—r ] [ .
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Ship

LAN

Shore

ISO/NP 19847 (Revision) Shipboard data servers
ISO/NP 19848 (Revision) Standard data for ship
machinery and equipment

(operated by
neutral body)

Onboard application

* Weather routing
Performance
monitoring
Engine

of ship communication networks

HAMATLRES - AN— hFES -2 3 AKX (SSAP) &

e
€
S
Soft g
oftware Asia S Weather routing
ge t ~ |
broadband Z
]
E [S]
Shipboard O i p— — s
| data server m D Engine
\‘_______ monitoring
-
Ener
Data center gy
management

ISO/AWI 23807 Ship-shore data
communications

ISO/NP 16425 (Revision) Guidelines for the installation

analytics
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User

I Ship
operator

Ship
owner

Ship
! Management
company

. Class Society

Shipyard

Engine maker

Ship
equipment
maker
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ISO TC8/WG10 (smart shipping) faE>—~i@BE HPFIZR/\RIL (51E)
2019/11/22 @ Trondheim, Norway
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Internet of Ships Open Platform (1oS-OP) AV =37 A
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(FH1E. A>/(—-56%t)

Solution
Platform User (SU)
User (PU) @

S

| I Ship owner
. Platform Ship dat t SellEeT /
Ship owne ™= Provider (Pl ety Provider @
)

Data collection,
Q -

storage, Application

Operator Provider of standardization service

onboard data

callecion and provision I:E)z:;\e/éjdgg Ship management
. equipment - -
Ship management : Data integration IoT data of \
and services A ShipDC @
“ Crew

sources
S -

Operator I loS Open Platform I Data Buyer
L’@ ONORONCY

Shipyard, manufacturer, weather service, insurance etc.
© 2020. MTI Co., Ltd. All rights reserved.



I I Monohakobi
Technology Institute

BEDTFICHBITDRTZISAIET—3>
a7 — A iE RO D #BH (K iBiEtEE
MR —FERDORDEH (AR —232)
MR —42 (CEH T IR S HBEERE

. BENHEMRARADHELD HHH
BEALT DI RATAEFICINERE
AR 2R (CMELTT

=yals')

O Nowu bk wihH

© 2020. MTI Co., Ltd. All rights reserved.

29



I I Monohakobi 4
Technology |nstitute NYK GROUP

Manned-Autonomous Ship 5 A Bk

AL3

* Cyber access
for
autonomous/
remote
monitoring
and control

* onboard
permission

. EREORROT T, J>E1—SNERINE. S, THEE. HieRi required

* onboard

« Human-in-the-Loop > E1—#FICKDdDE1—~X>T7 05 —DfH% override

possible

Provided by Japan Radio Co. Ltd.

Information . .

Sl e Analysis Planning Approval
Manned Onboard Onboard Onboard

» Autonomous Equipment Equipment Equipment Seafarer

Seafarer Seafarer Seafarer

Reference: 1) Lloyds Register, “Current and Emerging Cyber Risks facing Maritime Industries”, European
Maritime Cyber Risk Management Conference, London, June 2017

© 2020. MTI Co., Ltd. All rights reserved.
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BABEMIO>TD MOSKRTE & APSREEES (ClassNKL D)
o BEEMSIATLAERVWERIANRL —2 3 >0t MAPEXS (Action
Planning and Execution System (APEXxS))%Z:&%5t. UXUsHEEI> T ~

SETODBIEZFE DR L. S=FZBY(CClassNKJIK D AiP (Approval in Principle)Zazit Z BX
5(2020828)

%

Control unit/ ﬁ & @{%
Actuators , W V)
NYK i 7
Y

A
A

Action Planning Unit Action PIannm.g - —— - -
Analysis

A

1

1

1

1

! Remote

! Concierge

:

|
ECDIS/ARPA/Other Sensors Information integration Value added

Information
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OPEN SIMULATION PLATFORM

Joint Industry Project for the maritime industry
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Digital services and 24/7 operations
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