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Faster than real-time multibody vehicle dynamics

Supports model-based workflows

ICE, hybrid, and electric powertrains i
Native ABS, TCS, and ESC controllers

(H88) Mechanical Simulations, https://www.carsim.com/
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*ADAS: Advanced Driver-Assistance System
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Common Model structure

HONDA

Model Platform (CarMaker)

( Road J'pG) [ Traffic jJF'G] [Enwronmem _.IPG] Scenario
Driver g PG
[ Vehicle behavior control PR ] Confrol
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Engine | /Catalyst Motor Driveline Vehicle Hardware
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HONDA
The Power of Dreams

Validation (SW/HW)
Nt )

- 9

Autonomous Driving Car Development

_j_/

Concept -/ Test Spec.

q N = i
I =\

Virtual Validation e
(High Speed Simulation
By HPC Parallel Computation)
HrE Facio i

Huge Validation

Scenario

‘ (Road X Traffic)

/ PGP  HILS (SW/HW)

<

H/W. (Real Time Simulation)

Validation of Dangerous Scenario

Drawing

Realize the front loading of the S/W verification and debugging

IPG Apply & Innovate 2018 Honda R&D Co., Lid. All Rights Reserved

https://ipg-automotive.com/fileadmin/user_upload/content/Download/PDF/Events/Apply_Innovate_2018/Presentations/Apply_and_Innovate_2018_Honda_Kawabe.pdf
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Power Management System R

Energy Management System (EMS)

51 ) Simulation X, Ship Energy System
https://doc.simulationx.com/4.2/1033/Content/Modules/Module291.htm
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Tests Editor

EODD:
EODD

EODD

EODD

EODD:
EODD:
EODD:
EODD:
EODD:
EODD:

Simulator Debug

Test description

ShipSpeed 10.1 knots -
: ShipSpeed 10.1 knots -
: ShipSpeed 10.1 knots -
: ShipSpeed 10.1 knots -
ShipSpeed 10.1 knots -
ShipSpeed 10.1 knots -
ShipSpeed 10.1 knots -
ShipSpeed 10.1 knots -
ShipSpeed 10.1 knots -

ShipSpeed 10.1 knots -

Wind 05knots Odeg
wind 10knots Odeg
Wind 15knots Odeg
Wind 20knots Odeg
Wind 25knots Odeg
Wind 30knots Odeg
Wind 35knots Odeg
Wind 40knots Odeg
Wind 45knots Odeg

Wind 50knots Odeg

CyberSea Signature

P> Run tests now (55 minutes, 10 test @“ . IEED\BEL\LE%/}\ bTD%ﬁ&D_C\ E‘-ﬁﬁﬁrg—b\lknot
KmllRDdARZHEETE

I BETE|
at 300, {
/] TEET

logger.info("inital speed :" + output('Hull', 'Speed').value)

I EFT

logger.info("Position (@ sec) ," + output('Hull', "Eta’',5).value + " , " + output('Hull’, 'Eta’,8).value)

/1 BUE DR

parameter("Current”,"Spead"”).set(8)
parameter("Current”,"StochasticOn").set(@)
parameter("Current”,"RateLimOn").set(9)
parameter("Waves","SignificantWaveHeight").set(®)
parameter("Waves","RatelimOn").set(@)
parameter(“Wind"”,"Speed"”).set(®)
parameter("Wind","StochasticFlag").set(8)
parameter("Wind", "RateLimOn™).set(@)

}

BV DSAF

verify isGT(output('Hull', 'Eta’,5), 28 , at:1eee) // FEA
verify isGT(output('Hull', 'Speed'), 1 , at:1808) // 1E[E

verify isGT(output('THR2', 'PowerActualPercent'), 95 , at:1eee) //

it
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Open Simulation Platform JIP
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& DIoint Industry Project

The Open Simulation Platform Architecture

Visualization Digital Twin
components

Core Simulation
Environment
(CSE)

Monitoring iy ¥
& Control
Test tools system

Remote
interface

Scenario
management | —— EL=F -
Automated testing + HIL setup

] ]

https://www.monohakobi.com/ja/wp-content/uploads/2019/11/MTF2019 07 DNV-
GL Kristine.pdf
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~DNV@Simulation Trust Center

Simulation tool A

Simulation Trust Center
1. Storage and
access sharing

2. Configure system

Simulation model ‘

&
i +
i |

Simulation tool B

Simulation model ‘

Ii.

Simulation tool C

Simulation model ‘

3. Run simulations and H
Tf"‘"».ﬁ create results E & I__é
| —
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« ) ERMAFOEM Wartsilatt
« Vaasa, J4>5>R

« Smart Technology Hub (2021£
WA=T>)

. DBl

« Maersk Mc-Kinney Moller Center
for Zero Carbon Shipping

ECOSYSTEM OF CO-CREATION

A new, Integratad canire of research, product cavelopment, and
production, Wartslia's Smart Technoiogy Hub nvites paople from
around the giobe to take part in co-creating innovations that

A fiexible iInnovation piatform called Smarn Partner Campus & baing
ploted as part of the Hub. The Campus focuses on resaarch and
product development togetner with companies, start-ups, and

« Open Simulation Platform

enable sustainable societies.

Opaning In Autumn 2021 In Vaskiuoto, Vaasa, Finland, e cantre
will b Lnigue In Its field, enabling more agde and eficient testing
and product development of solutions for the maritime and energy

reseerchers within the Industy, 25 well 3s with Wertsila's partners,
customers, and supplers. In agdition, carefully sslecied world class
STH Technology Partners will bring benchmark iechnology from
their own Neids of experiise fo he Hub. The Smart Pariner Campus
offers thaee pariners a platform for innovation and co-craation

Incustries. Tha Hub will ink fogether various Centres of Excelience
to Improve product and solution development by maximising
synergies. In this way, we are abie 10 effectively put to use i of the
know-how we have 2t Warisli2. Furthermore, agvanced and flexible
manufaciring proceesas will be appliad In the Hub, with robotics
and data anaitics piaying a key role.

- BAROBEEFREZS UTCo- 0geer wih Wartsa and ofher pariners both ocaly and gioball.
Creation®DJz&bDEco SystemAD
Zl. — KA CHATEEA. 7%
U — RIDIGHE

- RERIRIBMMARTE> S —

The location of the Hub is strangthening the ecosystem. The
anergy cluster In the Vaasa reglon 1s the ieading energy region In
ihe Nordics, and together with other key-piayers, we will poeition
ourseives as a isading ecosystem of co-creation.

ZSZWR)

1. Wartsila 2020 Annual Report

2. https://zerocarbonshipping.com/

3. https://opensimulationplatform.com/

14
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