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SIM

Faster than real-time multibody vehicle dynamics
Supports model-based workflows

ICE, hybrid, and electric powertrains i

Native ABS, TCS, and ESC controllers

(HH#8) Mechanical Simulations, https://www.carsim.com/
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Telecommunications system
(Telecommunications lines, information
management & control)

BEERISATL (BELESTIRHEEE)

Land-based system
(Land-based support
functions)

MRS 25 A (BIERIERE)

Onboard system
(Autonomous functions)
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Integrated display block
(Gathers, monitors, analyzes ship
information)

(Includes malfunction warning function)

JEEMEI OVY
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Emergency response block
(Remote operation function)
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ConOps development

[ Background and Obijectives ]
T
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Use Cas System
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Supports

STPA
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STPA
FMEA

* STPA (Systems Theoretic Process Analysis)
* FMEA (Failure Mode and Effects Analysis)
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Systems development

process

(Whole system
Tests

W ( Subsystem }

Design Tests
) L

Detat e Unit Tests }
Design

Implementation
Manufacturing

(C K DaER

Engineering/Construction
Phase

Ref) Nakashima et.al, “Model-Based Design and Safety Assessment for Crewless Autonomous Vessel”, MTEC-ICMASS2022, 2022
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Q Solution
Platform 1 m?Sw)
User (PU) ()
@ ShipDc / Ship owner
Ship owner ﬁﬁfﬁ?ﬁ Ship data center gfcllxj/itéoer; @

Data collection,

@ Ll Provider of £ s;orzge,t_ Application ,
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Lammdl  Collection \
Data
IoT data

Ship management equipment : ;
. integration x
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Operator I loS Open Platform I Data Buyer
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Shipyard, manufacturer, weather service, insurance etc.
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