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SURIAWASE = Harmonization



Establishment History of JAMBE

What we want to be＝SURIAWASE2.0

What is SURIAWASE2.0？
A strategy to enhance the highly coordinated development between companies throughout 
the supply chain by using virtual simulations (MBD) instead of using physical prototypes.

「SURIAWASE2.0」
advocated by the Ministry of 

Economy, Trade and Industry 
(METI) 

■Organizational 
form change 

(from consortium to 
general incorporated 

association)

➢ Reinforcement 
of organization 

system
（FY2023~）

FY2023～

■Establishment of 
JAMBE

➢ Creation of      
Model Exchange 
Process Guideline 
1.0
（FY2021~FY2022）

Japan Automotive Model-based 
Engineering center (JAMBE)

Japan Aut om ot ive 

Model-Based Engineer ing cent er

FY2021～FY2022

Study group of ideal approaches to 
model utilization 

in the automotive industry

FY2015

➢ Verification of 
usefulness 

of
Plant Model 

I/F Guideline

➢ Creation of 
Guideline-
Compliant 
Model 1.0

(METI Model 1.0) 

for 
fuel economy 

evaluation

➢ METI Model 
1.0 Use Case 
Creation

➢ International 
Collaboration

➢ Human 
Resource 
Development

FY2016 FY2017

FY2015～FY2017

3year project funded by METI
（FY2018～FY2020）

◼ Expansion of I/F Guidelines
◼ Expansion of Guideline-compliant models

FY2018～FY2020

◼ Strategic initiatives to establish JAMBE
➢ Plant & control model I/F strategy study
➢ Activity area studies for CASE scenario
➢ International Collaboration
➢ Human Resource Development

Study group of ideal approaches to 
model utilization 

in the automotive industry (cont.)

Collaboration
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Composition of Member companies

11

41

47

20

4
6

5

Engineering service provider

OEM

University/Research institute

Supplier

Other companies

Software vendor

Technical association

Executive members

Executive members

134

as of April 2023
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Participating companies list (as of April 2023)

Executive members
AISIN CORPORATION、JATCO Ltd、SUBARU CORPORATION、DENSO CORPORATION、TOYOTA MOTOR CORPORATION、Nissan Motor Co., Ltd.、Panasonic 
Automotive Systems Co., Ltd.、Honda Motor Co., Ltd.、Mazda Motor Corporation、Mitsubishi Electric Corporation

Lead members
AZAPA Co., Ltd.、NTT DATA ENGINEERING SYSTEMS Corporation、AutoForm Japan K.K. 、Continental Automotive Corporation、SUZUKI MOTOR CORPORATION、
DAIHATSU MOTOR CO., LTD. 、TOSHIBA DIGITAL SOLUTIONS CORPORATION、transcosmos inc. 、Microsoft Japan Co., Ltd. 、NEXTY ELECTRONICS 
CORPORATION、PwC Consulting LLC、Hitachi Astemo, Ltd. 、HUAWEI TECHNOLOGIES JAPAN K.K. 、MITSUBISHI MOTORS CORPORATION、YAZAKI Corporation

Partner members
IDAJ Co., LTD.、IPG Automotive K.K. 、AdvanceSoft Corporation、ARGO GRAPHICS Inc. 、ALPS ALPINE CO., LTD. 、ANSYS Japan K.K. 、ITOCHU Techno-Solutions 
Corporation、Integration Technology Co., Ltd. 、AVL JAPAN K.K. 、A&D Company, Limited、eXmotion Co., Ltd. 、SCSK Corporation、NSW Inc. 、FEV Japan Co., Ltd. 、
MCOR Co.,Ltd. 、OTSL Inc. 、Ono Sokki Co., Ltd. 、GAIO TECHNOLOGY Co., Ltd. 、Cybernet Systems Co., Ltd. 、Siemens K.K. 、JSOL Corporation、ZUKEN Inc. 、
ZUKEN Modelinx Inc. 、Secondmind K.K. 、Tata Elxsi Limited、CHUOZUKEN Co., Ltd. 、dSPACE Japan K.K. 、TechnoStar Co., Ltd. 、Digital Arts Inc. 、Digital Solutions 
Inc. 、DIGITAL PROCESS LTD、Information Services International-Dentsu, Ltd. 、toshiba information systems japan、Toshiba Electronic Devices & Storage Corporation、
Toray Engineering D Solutions Co.,Ltd. 、Toyota Technical Development Corporation、National Instruments Japan Corporation、Cadence Design Systems, Japan、
NewtonWorks Corporation、Neorium Technology Co., LTD. 、PERSOL EXCEL HR PARTNERS Co., Ltd. 、PERSOL CROSS TECHNOLOGY CO., LTD. 、HAGIWARA 
ELECTORONICS CO., LTD. 、PTC Inc. 、Hitachi Industry & Control Solutions, Ltd. 、Fujitsu Limited、Progress Technologies, Inc. 、MAC SYSTEMS CORPORATION、
Mazda Engineering & Technology Co., LTD. 、RYOMO SYSTEMS CO., LTD. and an other company

Regular members
AISAN INDUSTRY CO., LTD.、Crystal CO.,LTD. 、KYB Corporation、SAGINOMIYA SEISAKUSHO, INC. 、Sumitomo Rubber Industries, Ltd. 、TOKAI RIKA Co.,Ltd. 、
TOYOTA INDUSTRIES CORPORATION、TOYODA GOSEI Co., Ltd. 、Partner Co.,Ltd. 、Hitachi Solutions, Ltd. 、Hino Motors,Ltd. 、HIROTEC Corporation、FUKOKU 
CO., LTD. 、MEIDEN

Associate members
accenture、iASYS Technology Solutions K.K. 、EThermo Co.,Ltd. 、ISUZU MOTORS LIMITED、EXEDY Corporation、HKS CO., LTD. 、NOK CORPORATION、Canon IT 
Solutions Inc. 、KOZO KEIKAKU ENGINEERING Inc. 、Satyam Venture Engineering Services Private Limited、Joyson Safety Systems Japan K.K. 、Sumitomo Wiring 
Systems, Ltd. 、Dassault Systèmes, K.K. 、DI SQUARE Corp. 、T.RAD Co., Ltd、TOKYO R&D Co., Ltd. 、TOKYO ROKI CO.,LTD. 、NHK SPRING CO., LTD. 、Federal-
Mogul Japan K.K. 、MIKUNI CORPORATION、YUTAKA GIKEN CO.,LTD、UNIPRES CORPORATION and 8 other companies

Academia members
Hiroshima Institute of Technology、Japan Aerospace Exploration Agency and 4 other organizations

Model distribution collaborative organizations
the Research Association of Automotive Internal Combustion Engines、Transmission Research Association for Mobility Innovation

MBD promotion collaborative organization
The Oita Prefecture Automobile Industry Association、Hiroshima Industrial Promotion Organization、Hamamatsu Agency for Innovation, Next-generation vehicle Center 
Hamamatsu 8



What is SURIAWASE2.0？

University

Tech college

Researcher

Business engineer

Researcher

Student

Academia（Science）

Enhance the value of academia

Research institute

Power source

Drivetrain

Vehicle

EE

OEM

Tier1 supplier Tier2&3 supplier

Industry（Engineering）

Accelerate the development speed
Strengthen the proposal capabilityCoordinate 

through 
models

Coordinate 
through
models

Coordinate 
through
models

A strategy to enhance highly coordinated research/development activities between companies 
throughout the supply chain by using virtual simulations (MBD) instead of using physical 
prototypes  = SURIAWASE2.0 advocated by METI in 2017

Deploy measures across various industries/academies

Government

Activate industry and 
academia

METI
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Roles of JAMBE

To realize SURIAWASE2.0, promote MBD & model exchange, and solve common problems. 

To lead “automotive development revolution”, it is imperative to raise the development ability of automotive industry. 
By enhancing SURIAWASE ability utilizing model-based virtual simulation, 

be the world most advanced development center.

SURIAWASE2.0 Concept

協調領域拡大

新たな協調領域の設定による
各社困りごとの解決3 pillars of JAMBE Activities

Spread/Promote MBD
Publish functions/information of 

institutes relevant to MBD 
dissemination.

Promote Model 
Exchange

Forming guidelines/one voice , serve 
as the contact for international 

collaboration.

Solve Common Issues
Identifying new common issues, solve 
what each company is struggling with. 
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There are many challenges and difficulties to promote model exchange.

Challenges for Model Exchange

No guideline or standard
for model interface

No common process 
for model exchange

No IP free
vehicle generic model

Issue No.3Issue No.2Issue No.1

12



Difficulty in handling black-box models causes inefficiency in vehicle development 

Typical challenge in Model Exchange
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Re-modeling
TireSuspensionTransmission

Created in

Suppliers

Product level
System level

Subsystem level

Component level

OEM

Delivered in
Black-box

Model
Delivery

Model
Delivery

Model
Delivery

Transmission TireSuspension

Product level
System level

Subsystem level

Component level

OEM

Suppliers

Model
Requirement

Model
Requirement

Model
Requirement
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Product level
System level

Subsystem level

Component level

Plant model Interface guideline are released to reduce the risk of rework due to interface inconsistencies.

Solution1 to the Model Exchange issues

OEM

Suppliers

Product level
System level

Subsystem level

Component level

Transmission Tire TireSuspension Suspension

Suppliers

Transmission

✔

✔
✔✔

Created in 
by referring

Model
Requirement

Model
Requirement

Model
Requirement

OEM

Model
Delivery

Model
Delivery

Model
Delivery

Delivered in Black-box

Plant model
Interface Guideline
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Delivered in Black-box

Model
Delivery

Model
Delivery

Model
Delivery

OEM

Guideline compliant white-box model with control (Generic Vehicle Model) are shared with all. 

Solution2 to the Model Exchange issues

Created models
by using 

Suppliers

Transmission Tire TireSuspensionSuspension

Suppliers

Transmission

Model
Requirement

Model
Requirement

Model
Requirement
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Product level
System level

Subsystem level

Component level

OEM

Product level
System level

Subsystem level

Component level

✔

Generic Vehicle Model
(I/F Guideline Compliant)

Plant model 
I/F Guideline



Generic Vehicle Models (Guideline Compliant)

1st layer

2nd layer

3rd layer

4th layer

5th layer

Cubic Layered Models

8 IP free Generic Vehicle Models are released from 2017～2022 by JAMBE

Horizontal axis
Vehicle Performance

(different Attribute, Domain & System)

Vertical axis
• Complexity
• Fidelity

Simple/Appropriate fidelity

Detailed/High fidelityDetail Model (Core)

Generic vehicle Model 
(Boundary)

Plant model I/F
Guideline

Series HEV

Series-Parallel 
HEV I

Series-Parallel 
HEV II

ICE(CVT)

ICE

ICE(CVT)

ICE(CVT)

BEV

Guideline compliant
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JAMBE is working for these three issues regarding the model exchange among OEMs and suppliers.

Issue No.1
No guideline or standard

for model interface

Issue No.3
No common process for 

model exchange

Issue No.2
No IP free

vehicle generic model

Guideline compliant
Models

Plant Model I/F Guideline
Simulation Model Exchange 

Process Guideline

Details of JAMBE Activities



PS Cooperation

⾃動⾞開発における
モデル流通プロセスガイド ライン

ver1 . 0

モデル流通ガイド ラインW P

1

Simulation Model Exchange 
Process Guideline

JAMBE's model exchange activities are being conducted by two working groups(WGs) and five work 
packages (WPs) of the Model Exchange Promotion Committee. Activities are being carried out to work 
for issues within the WGs and WPs.

JAMBE
Steering committee

Office

Plans board

Intellectual property 
committee

Promoting MBD 
committee

Model Exchange 
Promoting committee

International Cooperation
WG

Domestic Collaboration
WG

Model Exchange Guideline
WP

Control Guideline
WP

Automatic Driving Guideline
WP

Trial Analysis
WP

Plant Model IF Guideline
WP

Model Exchange 
Trial Case Study

Commentary 
Format

Model
metadata

Plant Model I/F 
Guidelines 

Generic Vehicle 
Model

Model Coupling Guidelines for 
Automated Driving Models 

Guideline compliant model

Domestic Cooperation

モード走行データ
（CSVファイル）

諸元データ
（mファイル）

モデルファイル （slxファイル）
ライブラリファイル （slxファイル）

入力

     リ データ
（ ファイル）

AD/ADAS 

Issue No.1

Issue No.3

Issue No.2

Plant Model I/F Guidelines 

Generic Vehicle Model

Simulation Model Exchange 
Process Guideline
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Activities of JAMBE's Committee



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plant Modeling I/F Guidelines  
for Vehicle Development  

(ver.4.1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

September, 2021  

Issue No.1
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Plant Model I/F Guidelines for Vehicle Development

Scope of Plant model Interface guideline



Issue No.2

Horizontal axis
Vehicle Performance

(different Attribute, Domain & System)

1st layer

2nd layer

3rd layer

4th layer

5th layer

Cubic Layered Models

8 IP free Generic Vehicle Models are released from 2017～2022 by JAMBE

Vertical axis
• Complexity
• Fidelity

Generic vehicle Model 
(Boundary)

Detail Model (Core) Detailed/High fidelity

Simple/Appropriate fidelity

Plant model I/F
Guideline

Series HEV

Series-Parallel 
HEV I

Series-Parallel 
HEV II

ICE(CVT)

ICE

ICE(CVT)

ICE(CVT)

BEV

Guideline compliant
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Generic Vehicle Models (Guideline Compliant)



Compact car 
B-segment

Sedan
C-segment

SUV
D-segment

ICE（MT）

ICE（CVT）

ICE（AT）

BEV

Series HEV

Parallel HEV

Series Parallel HEV

FCV

Misc*1:⇒ENG、T/M

22

⚫ Activities from 2017-2022 did result in a total of 6 guideline generic models:

2 ICE, 3 HEV, and 1 BEV

*1：Regarding the plant model, the engine (AICE), transmission AT, and DCT (TRAMI) are prepared by the engineering group (published)

B-segment
Series HEV

D C-segment
Parallel HEV

E

Extension to other car models 
(example)

1 Extended model

X ：Expanded：Generic Vehicle Model
reference model for guidelineX

A B

D

E F

C

Areas  for  expanded vehicle models

1
C-segment
Series HEV

reviewed by 
Company A

reviewed by 
Company E

reviewed by 
Company D

reviewed by 
Company F

Issue No.2
Generic Vehicle Models (Guideline Compliant)

p
o

w
er

 t
ra

in

vehicle segment
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Issue No.2
Generic Vehicle Models (Guideline Compliant)

No. Sub system Functions

A Driver Accelerator/brake opening calculation

B10C Vehicle control ECU

・Target Engine/Motor Torque 
calculation

・Target engine speed calculation
・Regenerative brake force calculation

B11C Engine control ECU Throttle opening calculation

B14C Brake control ECU Braking Force Calculation

B21C
Motor drive control 
ECU (power generation)

back emf/Current calculation
3rd layer: Inverter ASSY, Motor ASSY

B22C
Motor drive control 
ECU (drive)

back emf/Current calculation
3rd layer: Inverter ASSY, Motor ASSY

B32C
DC-DC convertor
control ECU (Boost)

Boost voltage calculation

B11P Engine Engine torque generation

B12P Transmission Reduction (gear ratio)

B13P Differential gear Final reduction (gear ratio)

B14P Brake Brake torque generation

B15P Tire Torque to driving force conversion

B16P Vehicle resistances
・Air/hill climbing resistance calculation 
・driving force → vehicle speed 

calculation

B21P
Motor drive 
(power generation)

・DC⇔AC current conversion
・Power generation

B22P Motor drive (drive)
・DC⇔AC current conversion
・Motor torque generation

B31P High-voltage battery Voltage supply according to SOC

B32P
DC-DC convertor  
(Boost)

Boost voltage from high-voltage 
battery

B33P
High-voltage electrical 
component 

Calculation of (equivalent) power 
consumption of high-voltage electrical 
equipment

B34P DC-DC convertor Voltage drop from high-voltage battery

B35P Low-voltage battery Voltage supply according to SOC

B36P
Low-voltage electrical 
component  

Calculation of (equivalent) power  
consumption of low-voltage electrical  
equipment

Tool environments：MATLAB🄬/Simulink🄬

B**C：Controller model

B**P：Plant model

B10C

B11C

B14C

B21C

B11P

B12P

B13P

B14P

B15P
B16P

B21P

B22P

B31P
B33P

B32P

B35P

Electric Rotation/Translation

B22C

B36P

B32C

B34P

2nd layer (Vehicle model 1st layer)

1st layer

Driving test

conditions

・Jc08

・WLTC Class 3b

Two-motors parallel HEV vehicle

No Steeling、1-wheel model

Engine displacement：1.8L NA

Functions (calculations) 
・Fuel consumption
・High voltage & low voltage SOC
・Regenerative braking

[Fuel economy] Parallel HEV Vehicle

Electric

Rotation/Translation

Driver Vehicle

Controller

Vehicle

BA

https://www.jambe.jp/system/download



Issue No.3

Guideline for realization of SURIAWASE 2.0 through model exchange

Current Status

TireSuspension

Suppliers

Transmission

Model
Delivery

Model
Delivery

Model
Delivery

OEM

Suriawase 2.0 by model

Supplier

SupplierSupplier

Ideal Goal

Suriawase(harmonize) with 
prototype parts

24

Simulation Model Exchange Process Guideline

OEM

Supplier

Fidelity？
Detail？



Example of 
SURIAWASE2.0
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Approach to issues in model exchange process

The scope of application of PSI GL and Plant I/F GL for the seven approaches is as follows.

①Definition of overall process

②Definition of Interaction Scenarios 
and Use Cases

③Definition of model architecture and I/F

（ Fidelity and Detail ）

④Definition of simulation settings 
and model type

⑤Definition of specifications for model 
standardization and  development process

⑥Definition of model evaluation environment

⑦Threats during model exchange and their 
countermeasures (IP protection)

PSI SmartSE
Recommendation Plant I/F GL

Generic Vehicle 
Model



P
S

I
 G

L
P

la
n

t 
I
/
F
 G

L

P
S

I
 G

L
P

la
n

t 
I
/
F
 G

L

Example of 
SURIAWASE2.0

①Definition of overall 
process

②Definition of 
Interaction 
Scenarios 

and Use Cases

③Definition of 
model 

architecture and 
I/F

④Definition of 
simulation 

settings 
and model type

⑤Definition of
specifications

⑥Definition of 
model evaluation 

environment

⑦Threats during 
model exchange 

and their 
countermeasures

4-layer approach
Generic System
Vehicle Model

Simulation System 
Architecture  for HAD

Basic principles
Performance simulation 

architecture

SmartSE Reference
Process (AnnexE)

Interaction 
Scenario 

and Use Case

Boundary And 
Core Model

GL-compliant 
model

Architecture decision process 
settings

Subsystem to model 
settings

Clarification of 
relationships among 

subsystems

Interface 
(information/physical) 

details settings

Specification and 
implementation 

steps for the 
standardization

SmartSE Reference
Process (AnnexE)

Validation of 
model connections

IP Protection in 
Collaborative 

Simulation Modeling

Refence
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Approach to issues in model exchange process

Reference images of the two guidelines (PSI GL, plant I/F GL) in seven approaches are shown below.



Use cases of JAMBE guideline/models in 2022

INDUSTRY

O
E
M

S
U

P
P

L
Y

E
R

❶

❷ ❸

②①

③

➊ ❷ ❸ ❹

ACADEMIA

❶

❷

❸①

②
③

❹

➊❷❸ ❹

UNIVERSITY

・JAMBE presents the case studies of the use of JAMBE guidelines/models   
at the public forum .

・The figure shows the 10 reported cases of utilization in 2022,
plotted in the V-shape of the prostep ivip and the development phase.

・Examples of actual applications in development of Industry and 
in research of academia were presented.

Utilize JAMBE model
Not utilize JAMBE model 
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Grand Summary:
The evolution of promotion to the model exchange among industry and 
academia in Japan was presented.

Conclusion

29

JAMBE Future activity plans are to
1. Promote the expansion of the Generic vehicle model as a reference 
with partner organizations in order to promote model exchange for 
automotive development.

2. Extend examples such as multi-supplier collaboration

3. Deepen cooperation with prostep ivip and IRT SystemX and promote 
the model exchange in the supplier chain (Especially Meta Data)



Thank you very much for your kind attention!

※METI：11 has been taken over by the new organization JAMBE from 2022

ProSTEP iViP(PSI)：(180)

…

SystemX：(70)

World wide promotion 
of model exchange 
by using guideline

●Improving development capability
for OEM/Supplier

●Creating opportunities for 
collaboration with new partners 

JAMBE(134)

237

OEM 9
Supporting company over74

OEM 11社
Supporting company over26
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Executive members

Lead members

Partner members

Regular members

Associate members

Academia members Model distribution collaborative organizations MBD promotion collaborative organization




