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1. Automate everything

2. Scale to complex systems

3. Use automatic code generation
4. Prevent defects early

5. Apply standard software workflows
6. Design and simulate in the cloud

/. Design your system with Al
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@ Automate everything by

From the simulation of multi-physics to the
generation of industrial codes

Remi Fayolle and Anthony Michel, Symbio




@ Scale to complex systems

referenced_model
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@ Scale to complex systems oy
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@ Use automatic code generation
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@ Use automatic code generation

Platform
Aware
Code
Generation

Real-Time Operating System

‘3’ Linux

Middleware

Scheduler

Components
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Products  Applications  Design Support Community  About Infineon

Press General Information  Press Releases  Market News PressKits Media Pool Events Contacts

1 Press > Market News

MathWorks Simulink products now support
Infineon’s latest AURIX™ TC4x family of
automotive microcontrollers
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@ Prevent defects early
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@ Prevent defects early by

Find Defects Sooner

Design Test Code Certify

DO
Simulink Polyspace Qualification

Test Bug Finder Kit
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UL Certification of Battery Management oy
System Software with Model-Based Design
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UL Certification of Battery Management
System Software with Model-Based Design

BatteryStateDebouncer
SOC = estimateSOC(voltage,current,temperature)*100;

[SOC > SOC_MAX]
1

[duration(SOC < SOC_MAX) > HOLD_TIME]

BatteryHigh [duration(SOC < SOC_HIGH || ...
SOC > SOC_MAX) > HOLD_TIME
[SOC > SOC_HIGH] _ | patteryState = HIGH; — )= £ ]

— [duration(SOC < SOC_LOW || ...
L] SOC > SOC_HIGH) > HOLD_TIME
[SOC> SOC LOWI |- froryState = NORMAL; -AIGH) _TIME]

[duration(SOC < SOC_MIN || ...

[SOC > SOC_MIN] [BatteryLow SOC > SOC_LOW) > HOLD_TIME]

batteryState = LOW;

FaullDete

BatteryMin [duration(SOC > SOC_MIN) > HOLD_TIME]
batteryState = MIN;

The Saft Flex’ion Gen2
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@ Apply standard software workflows

“Software is the language of automation.”
- Jensen Huang, co-founder and CEO of NVIDIA
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@ Apply standard software workflows
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Does your organization currently use a continuous
integration (Cl) system? (select one)

Yes, we have already deployed a Cl system

Mo, but we are planning to implement it in the near future

No, but we have a longer-term plan and goal to implement Cl

No, Cl is not part of our current or future plans

Cl is not applicable to the work my organization does
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@ Apply standard software workflows
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@ Apply standard software workflows

Technical Articles and Newsletters

SIMULATION APPS
Overview  Search Technical Articles ~ Newsletters +  Cleve's Corner Collection

D) ) @ i

Requirements e Clone Metrics
Manager Advisor Adh Detector )ashboard

Workflow Steps

The workflow consists of the following steps (Figure 4):

1. Trigger a pipeline in GitLab and observe that the Verify and Build stage
2. Detect a test-case failure in GitLab Cl pipeline and create an Issue to tr;
3. Reproduce the issue on our desktop MATLAB.

4. Fix the issue in the model.
/) Detect Design Errors

) Generate SDD Report - R PilotRollCmd

Process Advisor

5. Test locally to ensure the test case passes.

6. Review the changes on the testing branch.

Stép-by;Step Tutorials
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@ntinentali\ From Scripted Pipelines to Process Advisor [Z
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@ntinentali\ From Scripted Pipelines to Process Advisor
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4 From Scripted Pipelines to Process Advisor L2

“Bring everything into MATLAB.”

- Martin Rbmpert, Continental Automotive Technologies GmbH
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@ntinental’"sx From Scripted Pipelines to Process Advisor £

SIMULATION DEBUG

Process Advisor: Flight_Control

(%3 Model | B3 ] Z ‘

) Generate Simulink Web View

Detect Design Errors
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Generate Code (Top)
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@ Design and simulate in the cloud

&« g @ matlab.mathworks.com
4\ MathWorks
MATLAB Online

MATLAB Online

‘\ MathWorks:

Email

‘ mcarone@mathworks.com

Mo account? Create onel

By signing in you agree to our privacy policy.

Learn about MATLAB Online

Use MATLAB Drive™ to synchronize your MATLAB files




@ Design and simulate in the cloud

for 1 = 1:10000
in(i) = Simulink.SimulationInput(my_model)
in(i) = setVariable(my var, 1i);

end

out = parsim(in);

4

Parallel
Computing
Toolbox

MATLAB
Parallel Server

TLAB EXIPO
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@ Design and simulate in the cloud 2

Global Combat Air
Programme

A

Source: Artist Rendering, Ministry of Defense website, https://www.mod.go.jp/en/article/2022/12/9f3717bac3e9bcad86f2e80ba73f7822065a9f2b. html

Source: Model of the Future Air Combat System at the Paris-Le Bourget 2019 Airshow, by Ibex73, licensed under CC-BY-SA 4.0 / background logos blurred from original
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@ Design your system with Al

Integrating Al into Model-Based Design

Functionality and

Requirements Architecture
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Environment Model
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@ Design your system with Al

Masterclass: “"Al and Model-Based Design”
Al at the service of systems simulation

Moubarak Gado, MathWorks
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@ Design your system with Al

Al Reference Examples

Predictive Maintenance Signal Processing Robotic Control

A

Lidar Processing Radar Processing Wireless Communications Automated Driving

v

* Hip joint ———»
@ & Knee joint ————»
Ankle joint

Visual Inspection Reinforcement Learning Audio Medical Imaging
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@ Design your system with Al

Al Reference Examples

Predictive Maintenance

S

Lidar Processing Radar Processing Wireless Communications Automated Driving

Original Image Anomaly Score Heatmap

wm

Hip joint —————» _
- S *
Anide joint

Visual Inspection Reinforcement Learning | Audio Medical Imaging FPGA, ASIC, PLC
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Simulates Hardware Sensors with
Deep Neural Networks
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TRAINING

Simulates Hardware Sensors with
Deep Neural Networks

TRANSFER

CONVERT SOFTWARE
IMPORT & “SCALE” INTEGRATION

4\

Using Deep Learning Toolbox

MATLAB EXPPO

TARGET
HARDWARE

Using custom library and Fixed-Point Designer
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Simulates Hardware Sensors with
Deep Neural Networks

W CEICEICEVAIN [l R UL we created with
MATLAB and Simulink for other use cases ... small adaptations to
support deployment on two different powertrain controllers, and the

workflow is also applicable to

such as gated recurrent units and fully connected neural networks ...

we in creating the model and the code.”

- Katja Deuschl, Al Developer, Mercedes-Benz

[LAB EXPO
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5G Standard
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5G Standard

“One of MATLAB's differentiators is its vertical products
like 5G Toolbox. We use that toolbox to generate datasets
for testing algorithms. We have not been able to find that
capability in other software suites.”

- Christopher Brinton, Professor of Electrical and Computer Engineering,

Purdue University

ATLAB EXIPO
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6G Technology Implications

= Artificial Intelligence

= Joint Communications and Sensing

= Reconfigurable Intelligent Surfaces

= Non-Terrestrial Networks (NTNs)

= Physical Layer Design

= Extreme Data Rates and Higher
Frequencies
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Wireless Trends — Al in Wireless

Wireless challenges

Slide courtesy of Qualcomm
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Electric Vehicles

6.25:1 Lead
Worm Gear

Screw

S 0 A P

Friction
0.022 N*m

- [ L -9 — ‘u.

Electric Motors
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Accelerate the development and implementation of
automotive BMS features
Vincent Martinez and Léa Pitault, NXP Semiconductors
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Green Energy

iradiance
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SI EM ENS Enables the Global Energy Transition

CNercy

1. Engineer solutions in solar, biomass, hydrogen, wind
2. Retrofit or upgrade infrastructure =3
3. Strengthen electrical grid
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SI EM ENS Enables the Global Energy Transition

CNeercy
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SI EM ENS Enables the Global Energy Transition

CNery

Centralized Engineering Ecosystem
When development extends across the organization
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4\ MathWorks
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SI EM ENS Enables the Global Energy Transition

CNnercy

Putting everything together
A Simulink based digital twin
lets us analyze and test our

system early on

TLAB EXIPO
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(1) Automate everything
(2) Scale to complex systems
(3) Use automatic code generation

(4) Prevent defects early
(5) Apply standard software workflows

(6) Design and simulate in the cloud

(7) Design your system with Al
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