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Background

Motivation
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Key Motivations for Hyundai
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SoS Rationale

EV Mobility
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Narrowing the Case for EV Mobility SoS
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1. Operational Independence

2. Managerial Independence

3. Geographical Distribution

4. Evolutionary Development Processes

5. Emergent Behavior



Project Scope
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To develop a ‘purpose built vehicle’ concept architecture that can:

1. Provide a descriptive reference of the SoS context, its constituent 

vehicle’s functions, structure, and interfaces,

2. Enable early vehicle/tire performance verification based on predefined 

metrics and,

3. Enable system-to-subsystem collaboration with downstream 

subsystem and component designers/architects through a cross-

domain collaboration platform



Virtual Tire Development Process

Hyundai-Kia
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Process
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1. Vehicle level performance 

tradeoffs

2. Vehicle-tire targets 

cascading

3. Tire level performance 

tradeoffs
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Process Orchestration

Virtual Tire Development with MBSE
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Process Elements
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1. System Architecture 

Modeling: System Modeling 

Workbench

2. System Simulation: 

Simcenter System Architect, 

Amesim

3. MBSE Orchestration: 

Teamcenter



The Arcadia Method
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Operational Analysis
What the users of the system need to accomplish

System Analysis
What the system need to accomplish for the users

Logical Architecture
How the system will work to fulfill expectations

Physical Architecture
How the system will be developed and built



System Modeling Workbench

Arcadia Method – Key System Engineering Artifacts
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Process
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SoS Context and Operational Analysis 



15-20 July - 2023 www.incose.org/symp2023 #INCOSEIS 21

System Analysis 
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Logical Architecture



Logical Architecture & FTCs
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Verification Management



Architecture Verification



Verification Postprocessing



Physical Architecture & TDPs



Multi-layered requirement traceability



SoS Needs – Physical Architecture Traceability
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SoS Modularization Concept 
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Conclusion & Observations

Lessons Learned
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Conclusion
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Observations
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• Huge potential for model-based approaches beyond Systems

• Increasing need for authoritative sources of truth, especially at early 

concept stages 

• Architecture descriptions crucial for key decision makers across enterprise

• Heterogenous understanding of system architectures – a major challenge 

• Need for a PLM backbone to MBSE more evident as more teams adopt 

MBSE across system development lifecycle
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https://www.hyundaimotorgroup.com/st

ory/CONT0000000000005028

https://www.hyundaimotorgroup.com/story/CONT0000000000005028
https://www.hyundaimotorgroup.com/story/CONT0000000000005028
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