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Software-Defined Vehicle
Brand-Distinctive Features and Main Customer Value Will Come From Software

Customer expectations
• Sustainable and safe mobility

• Digital life continuity

Technology and innovation
• Artifical Intelligence (AI)

• Electrification

• Autonomy

• Connectivity



Software-Defined Vehicle
Brand-Distinctive Features and Main Customer Value Will Come From Software

Customer expectations
• Sustainable and safe mobility

• Digital life continuity

Technology and innovation
• Artifical Intelligence (AI)

• Electrification

• Autonomy

• Connectivity

Business opportunity
• App stores, software features on demand

• Subscription plans for software services
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Enhance Cabin Comfort with AI-Powered
Air Mass Flow Estimation

Blower speed

Climate control flaps

Stepper positions

…

Comfort

Mercedes Benz



Low-code AI 

modeling & training

AI Modeling

System integration 

& testing

Simulation & TestData Preparation

Data visualization 

& pre-processing​

Deployment
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MATLAB

Statistics & Machine Learning Toolbox

Deep Learning Toolbox

Simulink
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Embedded Coder
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“[We] started off something from the concept phase to final target 

deployment, [and] the overall duration is significantly reduced with 

the tool capabilities.

- Athulya Thazha, Technical Manager, Mercedes-Benz

Development Time

Significantly reduced

Prediction Accuracy

Increased by 50%

Memory & Performance

Requirements met

Comfort

Enhance Cabin Comfort with AI-Powered
Air Mass Flow Estimation

Mercedes Benz
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Ride Safety

TS TECH
Enhance Ride Safety with AI-Powered
Driver Fatigue Detection

Electrocardiogram 

(ECG) Signals

Output to CAN

Feature Extraction AI Estimation



Predictive 
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TensorFlow 
Importer

AI reference examples Interoperability with AI ecosystem

AI Resources - from specific domains to broader communities
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AI Modeling Compression Deployment

AI Optimization – from compression to deployment

Infineon

PPU - AURIX  microcontroller

Qualcomm®

Hexagon  NPU - Snapdragon



Ride Safety

TS TECH
Enhance Ride Safety with AI-Powered
Driver Fatigue Detection

“We were able to realize a service that combines machine learning 

algorithms built in Python with other functions in real time using 

Simulink.”

- Ryotaro Abe, TS TECH
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Gotion Monitor Battery SOC with AI-Powered Estimations

voltage

current

temperature
SOC

...

C PIL HIL Onboard VehicleSimulink Test



Monitoring

Gotion Monitor Battery SOC with AI-Powered Estimations

Performance Category Metrics

Memory Usage
< 2KB ROM

< 100B RAM

Execution Time ~ 50 µs/call

Onboard Prediction Accuracy > 97%

Size (Memory)

AccuracySpeed

Results from Onboard Vehicle Tests
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Transmission 

Control

Subaru Reduce Analysis Time of Transmission Control 
System with AI-Powered Reduced Order Models

Hydraulic System

3rd-Party Physical 

System Model 

Neural ODE Model

Trained in MATLAB

Simulated in Simulink

99%
Reduction in 

simulation time

while maintaining 

simulation accuracy



AI in Software-Defined Systems

Renewable Energy Systems

Space ExplorationSoftware-Defined Vehicles

Industrial Systems

AI-Powered Predictive Maintenance 

for Offshore Wind Power

Korea Institute of Energy Research

AI-Powered Oversteering Detection 

for Stability Control

BMW

AI-Powered Anomaly Detection 

for Satellites

Airbus Defense & Space

AI-Powered Process Control 

for Manufacturing PET Bottles

Krones AG



Embedded Empowered

Predictive AI + Systems Generative AI

▪ Smarter systems

▪ Optimized performance

▪ Lower component costs

▪ More productive

▪ Faster to market

▪ Lower development costs



MATLAB Copilot

▪ Chat and Learn

▪ Code Smarter 

▪ Understand and Improve

Generative AI



Chat & Learn

movmedian() vs. hampel()



Generate, Modify, Explain



Autocomplete

Typed Code

Suggested Code



Simulink Copilot

A GenAI assistant designed to improve your productivity 

throughout your development lifecycle

Testing

Architecture

Design

Requirements

Supporting 

Capabilities

Generative AI

Simulink 

Copilot



Copilot is built to improve engineers’ productivity

Gain insights

Get advice

Suggest fixes

Create models

Beta
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Copilot is built to improve engineers’ productivity

Gain insights

Get advice

Suggest fixes

Create models

Error

Beta



Copilot is built to improve engineers’ productivity
+

Gain insights

Get advice

Suggest fixes

Create models

System Composer

Simulink / Stateflow



Simulink Copilot will be available soon…

Connect with me

Participate in a beta by registering 

your interest

Discuss tasks you would like to 

accelerate with

Beta

Generative AI



Embedded Empowered

Generative AI

▪ More productive

▪ Faster to market

▪ Lower development costs



Embedded Empowered

Generative AI

▪ More productive

▪ Faster to market

▪ Lower development costs

▪ Increased virtualization

▪ Higher scalability

▪ More collaboration

Cloud



In my Software-Defined System, can we release a major feature with no 

hardware changes, leveraging the cloud?

   “Sport+” Mode     

   ▲ Reduce 0-60mph time 
    Minimum Range Change

Infotainment System (IVI)
QM

Vehicle Control Unit (HPC)
ASIL-B

Battery Management 

(Embedded Edge)
ASIL-D





• Run parallel 

simulations

• Automate model 

checks, simulations, 

report generation in 
CI pipelines

• Automatically 

generate code, 

interactively or 

in CI pipeline

• Integrate application 

code with production 

middleware

• Integrate 

with detailed 

virtual ECU

• Invoke function from 

instrument cluster
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SOME/IP

Simulink and Unreal Engine



Top: Algorithm Only

Bottom: Code + Middleware + vECU Model

Simulink and Unreal Engine
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Embedded Empowered

Building AI in Systems Enabling AI and Cloud for Development
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