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How are Megatrends transforming Automotive R&D? 

▪ Need for Virtual Development and Test Grounds

▪ Handling increasing system and software complexity

▪ Building innovative features and enhancing existing 
products

▪ Workforce mobility and skills

Electrification Automated Driving Connected Vehicles
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Rise of Model-Based  Design
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Simulation

Coding Verification

Modeling

Automation

What is Model-Based Design? 
Systematic use of models throughout the development process

Fast repeatable tests

Fast agile

development loops
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How is Model-Based  Design Evolving?  
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The Three Evolutionary Forces at Play

▪ Need for Virtual Development 

and Test Grounds

▪ Handling increasing system 

and software complexity

▪ Building innovative features 
and enhancing existing 
products

▪ Workforce mobility and skills

Design 
Complexity

Collaborative 
Engineering

Simulation 
Scale

Simulation 
Scale

Simulation 
Scale
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The Three Evolutionary Forces at Play

Design 
Complexity

Collaborative 
Engineering

Simulation 
Scale

Why are these trends  important?

What are customers doing today 

about these trends?

How does Model-Based Design 

evolve to meet the needs of future 

mobility?
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Trend: Systems ➔ Full Vehicle Simulation

Full Vehicle Simulation
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FORD uses an automated system simulation toolchain to build a virtual 

vehicle in minutes and Detect System Issues Early in Development

2020 MathWorks Automotive Engineering Conference presentation by FORD (Presentation Video)

Ford & MathWorks collaborated on a standard

framework Ford Automated System Simulation

Toolchain (FASST) which has 500+ users today

FASST

▪ reduced virtual vehicle build time from months to

minutes

▪ enabled groups needing to perform different analysis

tasks to build their own virtual vehicles

AUTOMATED

https://de.mathworks.com/videos/model-based-agility-with-ford-automated-system-simulation-toolchain-fasst-1592849717839.html?s_tid=srchtitle
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MathWorks Vision for Virtual Vehicle

Goals

▪ Maximize frontloading via simulation

▪ Deliver rich out-of-box capabilities and openness for tailoring

▪ Provide world class simulation integration platform (SIP)

Every function designer can create a virtual vehicle within minutes

with desired details in physics and software, and

prototype, calibrate, and validate their functions in simulation
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MODELING & SIMULATION

How is Simulink evolving?
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More details about frontloading of vehicle development using 

virtual vehicles :
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Trend: Simulating Environment ➔ Simulating

Scenarios

Scenario Simulations for Autonomy
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PORSCHE: ADAS/AD virtual platform for end-to-end software development, 

testing and validation  

Challenge :

• Evolving classic simulation to adaptive, flexible and 

modular simulation platform

• HW & SW providers from diverse disciplines

Solution : 

• PEVATeC - Flexible and Modular simulation 

environment for virtual ADAS/AD Testing

Results:

• customized parametrization of scene, scenarios, 

and sensors 

• smart integration of software algorithms into a full 

vehicle simulation environment 

Source: ADAS/AD Virtual Platform for End-to-End Software Development and Testing (matlabexpo.com)

https://www.matlabexpo.com/content/dam/mathworks/mathworks-dot-com/images/responsive/supporting/events/matlab-expo-2021/proceedings/matlab-expo-2021-adas-ad-virtual-platform-for-end-to-end-software-development-and-testing.pdf
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MODELING & SIMULATION

Parallel simulations Simulation ManagerX 1,000,000’s

How is Simulink evolving?

Programmatic test 

creation



16

To know more about  building and scaling up simulation for AD 

systems, attend the below sessions:
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Simulink platform is evolving to meet the demands of scaled up 

simulations

Full Vehicle Simulation
Scenario Simulations for Autonomy

Simulation

Performance

Integrating models 

and components Operationalization Scenario Simulation
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The Three Evolutionary Forces at Play

Design 
Complexity

Collaborative 
Engineering

Simulation 
Scale

Why are these trends  important?

What are customers doing today 

about these trends?

How does Model-Based Design 

evolve to meet the needs of future 

mobility?
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Model-Based Design
Model-Based Systems 

Engineering

Trend : Bridging the gap between Model-Based 

Systems Engineering and Model-Based Design
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Delphi Technologies : AUTOSAR Architecture Modeling of Multi-core Electric 

Powertrain Controller  for Next Generation Inverter 

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-stuttgart/2020/autosar-software-

architecture-modeling-of-multicore-electric-powertrain-software.pdf

Challenge :

▪ Gap between architecture and design models

▪ Gaps in requirement traceability

▪ Lack of support for intuitive and performance 

analysis

Solution : Delphi Technologies used System 

Composer and AUTOSAR Blockset for AUTOSAR 

Based System Engineering

Results :

▪ Architecture to Requirements –Seamless 

Approach

▪ Intuitive and Performance Analysis
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How is Model-Based Design Evolving to support the needs 

of System Engineers?

Requirements Coverage Reporting and Impact Analysis 

Simulink Requirements

Simulink

Be Intuitive Facilitate Analysis Tackle Complexity Enable Implementation

MATLAB

System Composer
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Model-Based Design
Model-Based Systems 

Engineering

System Composer™ bridges the gap 
between Model-Based Systems 
Engineering and Model-Based Design
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How is Model-Based Design evolving to address software 

complexity?

Manage tests Check & Coverage Inspect code

Simulink Design Verifier

Polyspace Bug Finder
Simulink Test Simulink Check

Simulink Coverage

Simulink Code Inspector

Find bugs

Automated Test and Verification
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To know more about handling system and software complexity
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The Three Evolutionary Forces at Play

Design 
Complexity

Collaborative 
Engineering

Simulation 
Scale

Why are these trends  important?

What are customers doing today 

about these trends?

How does Model-Based Design 

evolve to meet the needs of future 

mobility?
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Trend: An increased demand for Agile team-based 

workflows

Shared team 

environment

Continuous Integration & Test

Collaboration

Simulate
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Continuous Monitoring & Management Dashboards

Test casesTest cases

Early

SIL

Virtual

HIL

Package and Store

Integrating model-based approaches in a Software Factory

Vehicle

Fleet Testing

Software FactorySystem 

Engineering

Product Area Planning

Project and Test Management

Requirements and 

Architecture Design

Continuous Deploy, 

Test and Operate

MATLAB Projects

Agile Boards MATLAB Projects

Virtual Integration

Virtual ECU

Virtual Scenarios, etc.Develop and Check
Build and Static Testing

Virtual Dynamic Testing

Production

Artifacts

Source

repo
CI Pipeline CI Pipeline
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Test casesTest cases

Early

SIL

Virtual

HIL

Package and Store

How are MathWorks tools integrating for Continuous 

Development? 

Vehicle

Fleet Testing

Software DevelopmentSystem 

Engineering

Product Area Planning

Project and Test Management

Requirements and 

Architecture Design

Continuous Deploy, 

Test and Operate

MATLAB Projects
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To know more :

N

N N
N

N N

AI in Simulation : Reduced Order Modeling AI in Electrification : Battery SOC and SOH EstimationAI Deployment on Embedded Systems and Cloud

Integrating Model-Based Design with CI/CD for agile workflows
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Trend : Bridging  Gap between Industry and Academia  

Innovation
Expertise

Knowledge
Curricula

Basic Research

Discovery

Graduate Education

Applied Research

Tools and Technology

Product Development

Workforce Training 

Future Researchers

Research 

Universities

Undergraduate 

Education
Industry

Skilled Labor
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Bosch and National Institute of Technology Calicut 

Collaborate on EV Course to Prepare Students for Industry

Challenge

Address the shortage of automotive engineers with system 

engineering skills

Solution

Jointly create a new undergraduate course in model-based 

system engineering as part of a collaboration between 

academia and industry

Results

▪ Months of on-the-job training eliminated

▪ Enrollment increased by 250%

▪ 90%+ positive feedback received

“The collaboration between NIT Calicut, MathWorks, 

and Bosch narrowed the gap between academia 

and industry, producing an electric vehicle system 

engineering course that has been both well received 

by our students and highly useful for them as well.”

- Dr. Kumaravel Sundaramoorthy, NIT Calicut

Pradeep Kumar of Bosch India lighting the ceremonial lamp 

with Dr. Sivaji Chakravorti of NIT Calicut before signing the 

agreement.

Link to user story

https://www.mathworks.com/company/user_stories/bosch-and-national-institute-of-technology-calicut-collaborate-on-ev-course-to-prepare-students-for-industry.html
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Industry 

ready 

Curricula

Customer 

Success

Enabling Collaboration to strengthen Mobility Eco-System

Industry

Accelerators & 

Startups
Education

Curriculum Engagements

Bosch & NIT Kozhikode

“Model Based System Engineering for EV”

Accelerate 

development

Industry  Associations(SAE, ARAI,ICAT)

Student Competitions & Hackathons 
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Summary :Evolution of Model-Based Design for Future Mobility

Design 
Complexity

Collaborative 
Engineering

Simulation 
Scale

• Systems simulation to Full 

Vehicle Simulations

• Environment to Scenario Based 

Simulations

Need for Virtual Development and Test Grounds Handling increasing system and 

software complexity

• Bridging the gap between 

Model-Based System 

Engineering and Model-Based 

Design

Building innovative features and 

enhancing existing products Workforce mobility and skills

• Integrating model-based approaches 

in a Software Factory

• Enabling collaboration to bridge gap 

between industry and academia
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Enjoy the conference


