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Application design for Autonomous Electric Vehicle
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Brand-distinctive
features and main
value for the
vehicle will come

from Software
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Value of Software-Defined Vehicle

For the user For the maker

= A vehicle that can have features added to Build a modular and scalable software

and removed from it, throughout its life platform
= My vehicle is tailored for my needs = Use the vehicle captured data creatively
- Smartphone on wheels to re-fine the vehicle design
- Better and better for me as it collects my - Extract data from the vehicle and
data, | get features that add value to me monetize it for adding extra value to the
user

OVER THE AIR UPDATE

= Over The Air updates of the software —
opportunity to provide new features and
bug fixes without re-calls
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Software-Defined Vehicles: Workflows for In-Car and
Cloud Applications

glntelligence

Autonomy
Connectivity
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- Business Applications

__ - Data Handling and

Monitoring

- OTA Updates

- Intelligence using Machine
Learning and Deep Learning

- Service oriented Software

L Architecture

- Evolving hardware
architectures
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Software-Defined Vehicles: Workflows for In-Car and
Cloud Applications

Base Vehicle

- Service oriented Software
Controls _ Architecture

i, W= Real-time - Evolving hardware
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EVO IVI N g ﬁ Distributed Domain Zonal Vehicle
ArC h itectu I es Control Centralized Computers Centralized

_
. Cloud connegtivty
Need to consolidate E&E ﬂm,
architectures - — o W EIID
with rising software |
complexity .
Endgame: One central or
few Zone Oriented domain - cusis| . |
0 B
Independent controllers \\\l{\\\ e e o e
3 = - &=
Model, simulate and deploy =
se rVi ce-0 ri en te d Distributed E/E architecture Domain-centralised Zone-based Vehicle-centralised
I . t (cross-domain connection) . E/E architectures . E/E architectures : E/E architectures
app Icalions CONVENTIONAL CURRENT STATE OF THE ART FUTURE
(2010+) (2020+) (2025+)

Source: Deloitte



Abstraction and new architectures

Automated Driving
# &ADAS

. Connected
\-- Vehicles
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Exponential growth of SW features

r
L J

High-performance CPU/GPU

New E/E architectures:
Vehicle and Zone Controllers
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SW updates
* Frequent
» Selective
* Over-the-air
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Higher HW abstraction:
Service-oriented architectures 4
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Capture execution requirements in a distributed service

Radar **%
<Rad
® radarCtrl
=
LaneGuidant:e.d\la::)a DetectionsApp i
< LaneGuidanceApp = < DetectionsApp >
radarCtrl ¢
calibrate C ® calibrate CI H
visionCtrl v
J J Vision / *a
: < Visiorf >
® V|S|§:nCtr|

What can | model & simulate in a
distributed architecture?

SOA architectures are event-based

Describe periodic, service and
message events

Simulate relative ordering and
gueueing

Exacution Oraer Function Name

1 j'I LaneGuidanceApp_main

2 {» DetectionsApp.calibrate.Calibrate

3 <{» Radar.radarCtrl Adjust

4 {» Vision.visionCtrl.Adjust

5 (=] Detectionsfpp.radarResponss

6 =] DetectionsApp.visionResponse

7 (<] LaneGuidanceApp.detectionsResponse
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Service-oriented architectures (SOA) with Model-Based Design

Simulink is evolving to address the changing architectures

Modeling

[ Simulation ]

+

Automation

[ Coding ] [ Verification ]

mmmmm

CCCCCC
< >

sssssssss

Service Receive

Fast design iterations of service-
oriented architectures and applications

Maximize reuse of existing skills and
assets

Ensure traceability across all the
stages

Generate code compliant to automotive
standards

Deploy to multiple targets
Enable continuous integration

10



AUTOSAR Adaptive in action

EDITOR

New Open Save

Create model from ARXML

,1!5 = H Q) Find Files <

LlcCompare + fGoTow Comment % g %3

et 2 A Fll - | 3 P B ornsn O

Breskpoints  Run  Runand [ Advance  Runand

Data Import/Export

Math and Data Types
Diagnostics

Hardware Implementation

v

Model Referencing
Simulation Target
¥ Code Generation

Verify AUTOSAR properties o

Comments

Identifiers

Custom Code

Interface

Code Style

Verification

Templates

Code Placement

Data Type Replacement

Configure Service Discover

- v = Print v  Find ¥ Indent 3] $5 i - v Advance Time
_FIE NAVIGATE EDIT BREAKPOINTS B RUN
S ar = arxml.importer('a -
oot ADGMLn 2- createComponentAsModel (ar, ' 1idar
@ C P L /C: (Active) - a X
Solver Generate XML file for schema version: 00046 (R18-10) [~]

AUTOSAR Code General .

Generate code

. 00046 (R18-10;
Maximum SHORT-NAME length: |128 00047 (R19-0

XCP Slave Configuration
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Transport layer. None

(1

AUTOSAR Dictionary: LaneGuidance

v B autosar

v (] AdaptiveApplications u‘ ~ k?)
v L LaneGuidance =
@ RequiredPorts

Q5 ProvidedPorts
o0 Service Interfaces

© >L Options

=) [B) OpenReport ~
Generate View % Remove Highlighting  Share
Code ~ Code hd

Code

autosar_LaneGuidance.cpp v Q

autosar_LaneGuidance cpp
autosar_LaneGuidance h

rtwiypes h

autosar_LaneGuidance anmi ,{J
autosar_LaneGuidance_ExecutionManifest arxn

st company::chassi
autosar_LaneGuidance_ServiceinstanceManifest anmi . .
MainUtits hpp
st company chassis
e
main cpp 4
st compen hassis
Impl_type_double.h P SRR
pe
providedinterface_common.h 4
providedinterface_skeleton h
£ st company
requiredinterface_common h »
pe

requiredinterface_proxy h
vew

ey

e _smvanvin g
Sampleptre

SampleType > >

Sampleptre

11



&\ MathWorks

AUTOSAR Adaptive workflows

Top-Down
Degt\:/\r/i_(iion
Export ARXML > Import ARXML
P Embedded
4 ) (" simulink, eoder —
AUTOSAR Blockset ApfElizstlon S
AUTOSAR = a C++ Code
Adaptive pa B ==
Architecture — (o
- J
Import ARXML Export ARXML A0
s
o
©
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|
DDS Blockset

Design and simulate DDS applications
Data Distribution Services (DDS) is a middleware standard uses SOA methodology

Develop software for DDS based @ e |, & EElE 4@ B —
embedded systems in Simulink et e @ i =)

% t | Simulation of Positioning System Using DDS j «'.«uczzz.m,.d.- .,,,.,.;;35:‘_,,,,M..
DDS « Apps and blocks to model and Ia & e :
Blockset simulate DDS software 7 ; o —
provides applications that publish or :

subscribe to DDS and their QoS

« DDS dictionary to manage DDS
definitions

« API's to Import and Export DDS
libraries

« C++ production code generation
with DDS APIs (with Embedded
Coder)

DDS Blockset fully integrates with third-party DDS
stacks including RTI Connext and eProsima Fast DDS

13



MATLAB BEXIPPO

Simulink I Generate
Data | M—
Dictionary
— IDL/XML
Create 1| Trockshape.UroryTracShape.Inl_ParicaT +
Deploy Vendor
! support
Interface definitions
QoS definitions DDS Databus
(XML)

14
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Simulink : design software once, deploy to many targets

_______________ \ — — — — — — — — — — — — — — — N
\ f N
| 1
| |
|
I [ = = = = I
I SII“Ullnk | A A4 A |
1 | 1
| 1 : . |
/ oy I
_______________ - | TEET—
7 % MYMEAN Exampl f a local functior
”ﬁJ s slink (=] b

e e e e e o o o o o o o o=

AUTOSAR Adaptive / ROS / DDS
High Performance Processors (C/C++, cuda, HDL) (C++) 15
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Software-Defined Vehicles: Workflows for In-Car and
Cloud Applications
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- Business Applications

__ - Data Handling and

Monitoring

-  OTA Updates

- Intelligence using Machine
Learning and Deep Learning

- Service oriented Software

L Architecture

- Evolving hardware
architectures
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Software-Defined Vehicles: Workflows for In-Car and
Cloud Applications

glntelligence
Autonomy

Connectivity
- Intelligence using Machine

_ Learning and Deep Learning
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Adding intelligence using Machine
Learning and Deep Learning

Software defined vehicles

will generate huge
amounts of data

Entire workflow for Al

Interoperability with open

source

Deployment on various

platforms

Data
Preparation

Data cleansing
I|||E| [ :
and preparation

@ Human insight

Simulation-
generated data

Simulation
and Test

@ Integration with
complex systems
System

simulation

— X System verification
—+v/ and validation

4\ MathWorks

Al
Modeling

@ Model design

and tuning

=2 Hardware

L_*H__*] . .
== accelerated training

* Interoperability

@ Deployment

@ Embedded
‘=) devices

Enterprise
systems

¢ Edge, cloud,

I desktop

18



Automated labeling Apps save you weeks to months

Data
Preparation

Al
Modeling

Simulation
and Test

Deployment

19
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Al modeling Apps automate training, tuning, visualization...

20

Simulation
and Test

08 00 OEEE 0A0 000 00REE 0D
FERR'SERD T0RitiE ikt {{

8 @ O @B O
{

o @ o @
o @ o @
=}

Deep Network Designer app to

build, visualize, and edit deep
learning networks.

Predictors: 4 Response: Specles _ Response Classes: Validation: 5-fold Cross-Validation

Data st: fishertable  Obsenvations: 150 S 25KkB

Classification Learner app to
try different classifiers and find
the best fit for data sets.

Experiment Manager app to
run deep learning experiments
to train networks and compare
results.

4\ MathWorks




Access Al models from the broader Al community

O PyTorch
1F TensorFlow
BCiE ; r
Preparation
TensorFlow Importer

Al
@ Modeling Caffe Importer

F MATLAB
Simulation \ J

and Test
Caffe

‘ - @xnet

@ Deployment

Other
Frameworks

N
=
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Al for Vision Detection

SIMULATION DEBUG MODELING
E[ll:l 3 Open = i
) || » |
MNew H =5 Library g S0
- = Print - Browser gnals EWE
PREPARE

bllowingTestBench

3D Scenario
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APPS e o
Stop Time | scenaric.3 [ Q!," — -
Signal & o ul Step Donsie DeC ISION ird's-Eye
Table Fast Restart Back « - . Scope
SIMULATE L (@) g IC & SULTS _ =
o]

Controller

estBench P

&
Visualization

Matrics Assessment

Jopadsur Apsdoid

| Highway Lane Following Test Bench |

T
-5-4-22246

Time Gap

Ego Velocity (mis) In Lange

{rad)

(]

Al model

[rarﬂ

= L
siearing_angle

; sz Vehicle
Lane Following [ «] Dynamics

Controller =

Vision Detector

‘ehicle Dynamics

T wehicle delechans

Vehicle

=
)
[
| | Scenario |
Simulation ;
and Test wWi
Sirnuletion 3D Scenano
|
N Sensor

Fusion

Model Data Editor

22

Metrics Dynamics

Metrics Assessment

Lane Following Decision Loglc and Controller

Sensor Fusion .F

Forward Vehicle Sensor Fuslon

lane_boundaries

Copyright 2018-2020 The MathWaorks, Inc.

4\ MathWorks



4\ MathWorks

Al for Battery State of Charge (SOC) Estimation

@ ~ StateRequest B att e ry

StateRequest

/ BMS_Softw: \
ECU Battery T - T

BMS_Info

Battery_Model

StateRequest

To_BMS

Management System

P From_PLANT To_PLANT

RN pa

BMS ECU

From_BM
BMS_to_PLANT om_BMS

T2 QIMULINK

PLANT

{15}
BMS_to_PLANT

T 6(16)
6{1 6} E" PLANT_to_BMS
Di

efay Subsystem

CurPowerLimCalc
-

ument

Voltages Battery Pack_1Module
“<Call_Voltages> - State Machine ‘ChargeCunentRedf———————————— »l "
CurrentLimits. - — ol Vilkoges| rks, Inc
{2 ) Col_Votages
From_PLANT C To_PLANT
X s et D
<Call Tempersiures» l_Tempera <Gall_Vohages> - a n
L ol Torperauress 7| O Temperature NegGontactor
Curren|_Power_Limits_Gaic o o Pack_Currsnt —_— Pack sage e [ensi)_>———] pre

.

<Pack_volzge> s [Sens2]

p

oS L Chgr
ot

S :

s o P S Dy
— e (et >
T BalCmd @ Con = - [Sensd]
. . Bus_site SOC_Estimation . .
<Pack_Curmnt] [Pack_Current

[ e

PreChangerCircuit s o | - SRE
S T ] )
ool 7] el Temperatures [Senss] { Bus @ - Cmd StateRequest

Vout < IsensT) BIS Cmd @
- Cal_Voltages Vs

Balancing_Logic B

ok oo VI WD T
E— = A
LR =

Balancing Logic

Battery_Pack

Pre_Charger_Circut Charger_Losd

Closed-loop system
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Deploy to any processor with zero coding errors

Data
Preparation

Al

Simulation
and Test

@ Deployment

N
; ®
<
o
Q
@
=
Q
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Deploy to any enterprise IT infrastructure

MATLAB
Production Server

Request
Broker

Databases

Cloud Storage

“ Containers

Data
Preparation

T 3
2\ A A 4
$lasisild

Al

Simulation
and Test

@ Deployment G : - )

N
) ®
<
o
Q
D
=
Q

Streaming
Dashboards

Custom Tools

Cloud & Datacenter

Infrastructure

4\ MathWorks



Al using Machine Learning and Deep Learning

o o =0 u

Low-Code Tools
to Get Started

Data Preparation Al Modeling Simulation & Test Deployment

\|||||||| Data cleansing and . Model design and E@i Integration with

preparation %’ tuning complex systems @ Embedded devices

. coca Hardware . . .
e
Q Human insight accelerated training 'DE’ System simulation % Enterprise systems

¢ Edge, cloud,

-{:)a Simulation- * Interoperabillty — % System verification ek

generated data —v and validation

Complete Workflow
from Data to Deployment

&\ MathWorks

+ [~

Exchange Models with

Other Frameworks
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Software-Defined Vehicles: Workflows for In-Car and
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- Business Applications

__ - Data Handling and

Monitoring

-  OTA Updates

- Intelligence using Machine
Learning and Deep Learning

- Service oriented Software

L Architecture

- Evolving hardware
architectures
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Cloud Applications

A

Has=—==

&%F-IIEI

gIntelligence

Autonomy
Connectivity

Al

Base Vehicle

f=ii¥

i & o

1ot

Controls
Real-time
CAN

MathWorks AUTOMOTIVE CONFERENCE 2022

Software-Defined Vehicles: Workflows for In-Car and

Business Applications
Data Handling and
Monitoring

OTA Updates

Intelligence using Machine
Learning and Deep
Learning

Service oriented Software
Architecture

Evolving hardware
architectures

28
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Cloud Workflows

4
AN

Develop Connect to data & simulate Integrate & test

O Options
ﬁ A f‘ © Options
| NEXT

Deploy

using online tools using elastic resources using cloud-based CI software and simulation

Give engineers access to their Make design robust with Allow whole engineering team to
tools from anywhere limitless real-world scenarios join early integration

Cloud Coding Tools & Services Data Access Coding & Data Science Platforms Containers Public Clouds

Create new businesses with live
update and digital twin

Y7, hadaap P N o222
Jupyter d NVIDIA A Azure
v . N docker  eruciow

3 | GitLab 1< aws D

databricks N Y
circleci S 5 Y ,NDOMINO

Native
Connectors

kubernetes

29



What can we learn from the ‘V-Model’ for the future?

Vehicle Development Process

System Specification

Module
Design

System integration,
validation, testing

Suppliers

Module
integration,
validation, unit testing

Implementation

Software
implementation

Mechanics implementation
(Construction/Geometry)

Model-Based Systems Engineering

For years the V' model driven Vehicle
Development Process has served the
industry well.

This strong V-model oriented approach
has resulted in issues for software
development process.

Some impacts:

1.

Missing a milestone meant that the
feature will not make it into the
series vehicle.

Big bang integration was expected
to just work

There was no room for failure and
the cost of failure has been very
high (‘zero-defect’ quality principle)

Missing understanding of full
vehicle system in module teams,
which leads to integration issues
and calls backs.

4\ MathWorks
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An Automotive View of the DevOps Lifecycle

-
————_——_ --~----~
- pat
- ~
. - SO
S

Plan Design Build Test Deploy = Operate =— Monitor
Product Customer Module System .
Requirements Function 2yste_?_1 " :\D/IOd.UIe Imblementation ~ integration, integration, SOp(ter.atlon8;
Definition Definition pecification esign mpiementatio validation, unit testing validation, testing LBElnE]

a N

Perpetually Upgradeable Vehicles

» Faster Development and Release Cycles

= Better Leverage Data from System Operation

= Enable New Types of Algorithms and
Functionality in the Field

- J
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Integrating Model-Based Design in Software Factory

System
Engineering

%
j'ﬂ SE tools

Continuous Monitoring & Management = | pashboards
Software Factory Vehicle
Project and Test Management Fleet Testing
Detailed Planning
N N
J Polyspace BF Polyspace Code Prover
d o | RoadRunner |
5| 4
O £ eclipse
- 0

Develop and Check

'/

“Model-
based”

Software
Architecture

\arnd

Models

Requirements and
Architecture Design

(s (
.@\<—\>V/<—_>\@

gl b

System Models

I
Implementation

Source
repo

Test cases

Virtual Dynamic Testing
Build and Static Testing

Cl Pipeline

Models

Scenario Models

\_

q

JFrog Artifactory|
Production
Artifacts

Virtual Integration

Virtual Scenarios, etc.

— R
Cl Pipeline

Simulink models Simulink models
of scenarios, of scenarios,
systems, systems,
behavior, behavior
System Models . System Models
l Test cases l
.| Generated . Object
“| C/C++ Code i Code
] ]
Scenario Models Scenario Models

Package and Store

Test and Operate

Continuous Deploy,

32



| MathWorks AUTOMOTIVE CONFERENCE 2022

Example for DevOps building blocks for embedded production SW

Lifecycle Mgmt. Data Deployment
. Datastores Dl Ynecs e Cloud
XIIR,'.\ Fi|es % Parquet m ° Edge
Q} glt GitHub Industrial /0~ #sccue @os 1opp  Embedded systems

Contalnerlzatlon
DEPLOY
<‘> ‘II "’4‘.’ ‘llli’](

OPERATE

" 4

ubernetes

Development Operations

Data Platforms

1=
A YDOMINO

=/

’ MONITOR <= databricks
Continuous Integratlon Data Dashboards
Model- and ; Files @ raraust R “tableav Qlik@
s +
Code-based V&V o Az rePpl %:‘ Industrial /O~ #ccmus @ osio. 1opyp
\ / tttttt Streaming data 8¢ katka - 'rm Power Bl ©Spotfire’
circleci T e
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Continuous Integration for embedded production SW

Lifecycle Mgmt. Data Deployment
. Datastores Dl Ynecs e Cloud
XIIR,'.\ F||es < Parquet m i Edge
Q} glt GitHub Industrial /0~ #sccue @os 1opp * Embedded systems

" 4

Contalnerlzatlon
DEPLOY
PN \ N / ‘ Q K

OPERATE

|
Q MBSE «— MBD

\.I\“Cf_rmll

ubernetes

Development Operations

Data Platforms

1=
A YDOMINO

=/

’ MONITOR < databricks
— = Continuous Integratlon Data Dashboards
Model- and i Files @ Parquet e’ H+ablear Qlik@)
Code-based V&V Industrial 0 #seeece @om- 1cpyp i

‘3' Mprl %%.
\ J o Streaming data  §8kafka - 'rm Power Bl @Spotfire

circleci

34



4\ MathWorks

Continuous Integration Workflow with MATLAB and Simulink

- -

Source Control Server Cl Server

Test Notify and
Deploy

* Run tests: + Compile MEX * Publish reports
v" MATLAB Unit Tests « Generate Code + Email Notification
v Simulink Test « Package (Toolboxes, Apps) = Publish to Server

* Hardware

X

Java .
MAT_LAB I Tests > MATENAB —  msae
Project pass? C/C++ : . -
Pythgn ‘ sssm -
-!-I
| o e
=
K],
COanhit &g GitLab triggers Jenkins run Bqu,dgenri;ate
push changes Jenkins tests codea
to Git package
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Continuous Integration (Cl) is a software development practice
that involves several steps o ) .
; e . C|rcIeC|

O GitHub Actions Azure DevOps Travis Cl
GitHub '

‘ MATLAB Plugin i
‘.I) m . Jenkins plugin to run WHTLAEtest meXx t—J runteStS 85% 22126 n

= Git = Push = Run MATLAB / Simulink Tests = Publish:
= GitHub - Merge Request »  Run Performance Tests - TestResults
: i ) — Coverage Results
= Subversion - Pull Request = Compile MEX Files _  Performance
= GitLab =  CheckIn = Generate Codet Results
- Periodic - Package Toolboxes = Accept Merge
- - Manual - Build Components with MATLAB Compiler Request
. Stackt = Email Notification
- Integrate with other Software Technologies - Build Another
Project

T Transformation products (e.g., MathWorks Coder and Compiler products) may require Client Access Licensing (CAL) 36



Continuous Delivery and Deployment (CD)

Description

Tools

Write code

Author the
code

Check-in
changes to
the source
control system

Cl = CD = CD =
Continuous Continuous Continuous
Integration Delivery Deployment

A A p A

Run tests Compile the
periodically code into an
e.g., with executable
every check-in artifact

Deploy to
production
Push to a Copy the
repository such executable artifact
as DockerHub or to a server/system
internal
Artifactory

\

4\

g Visual Studio

) waitLab

GitHub

\\

SUBVERSION

L\

U= Azure DevOps

D

x5 Iravis Cl
gf‘ circleci

CES -

%’docker hub
JFrog urban{code}
" ARTIFACTORY Deploy

&\ MathWorks
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These changes are steps to a broader DevOps view

Operational Data

D e G S R

Mobility Products
and Services

ol i vimtetetatals T il

‘ Continuous Monitoring & Management Dashboards
\ 7
i —1 I A
System I Software Factory Vehicle I I
Engineering \ ' Project and Test Management } Fleet Testing l I
| - Detailed Planning | I
ﬂ = eclipse I
— —

g
Source Cl Pipeline

i

=
Cl Pipeline

Test cases Test cases

Software
Architecture|
Models

‘Model
based”

Requirements and

Continuous Deploy,
Architecture Design ‘ Package and Store | Test and Operate
\

J
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These changes are steps to a broader DevOps view

Operational Data
via 5G/Cloud

Mobility Products

Software Factory

Project and Test Management

Detailed Planning

Start of production
(SOP)

1. more effective fleet testing
2. system development and field updates, and
3. support for value-added offerings.
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Cloud use case enables a broader DevOps ecosystem

Connect to data & simulate

using elastic resources

Continuous Monitoring & Management

System Software Factory

Engineerin
9 9 Project and Test Management

Detailed Planning

“Code-
centric

oo Integrate & test
using cloud-based CI

Model
based'

Develop

Requirements and

Architecture Design US|ng On“ne tOOIS

Qi

Dashboards

Operational Data
via 5G/Cloud

Deploy & Operate

software and simulation

Mobility Products
and Services

Vehicle
Fleet Testing

Start of production
ey (SOP) —

A

S = = IS
2P SR

Continuous Deploy,
Test and Operate

MathWorks AUTOMOTIVE CONFERENCE 2022
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Summary: Software-Defined Vehicles: Workflows for In-
Car and Cloud Applications

- Business Applications
__ - Data Handling and
Monitoring
gIntelligence n
Autonomy - OTA Updates
Connectivity —
Al - Intelligence using Machine
_ Learning and Deep Learning

Base Vehicle

- Service oriented Software
Controls _ Architecture

S;LI'IH*I—H- Real-time - Evolving hardware

——

.___-=-I e A CAN .
R o e architectures
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More Resources: SDV Vision of leading THE NEXT LEVEL OF SOFTWARE DEVELOPMENT

IN COMMERCIAL VEHICLES

automotive companies

Design of vehicle platooning controller with V2V communication

Platooning Controller example V2V example Dipl--Ing. Stefan Teuchert
. . ’ Senior Vice President
.l S Platooning with V2V " / MAN Truck & Bus SE
n‘ - — Global Head of Electric/Electronics - Software & Autonomous
& ! P TRATON SE
-
7y 3 " " . "
-8 o Design Controller for Vehicle + T M Pillars of SOA with Simulink & System Composer
Building the Digital Thread Platooning Assist Using Vehicle-to-
between MBSE and MBD to . ‘ Vehicle Communication
Meet 1ISO26262 for
Embedded Software At \ .
: Somponent AUTOSAR
Authors: Joshua McCready (Ford), Hans Gangwar (Ford), Josh Kahn (MathWorks) .
imuli i ] = X
Simulink Control Design™ Server Client 3
Model-Based PID Controller Tuning Automated Driving Toolbox™ 1 ‘ DDS C + +
e’

e 2021 20l
Intuitive Extensible to Precise

Leverage CI/CD Automation for MBD workflows abstfactions. represent.details of seman@ics th?t
consistent with your architecture allow simulation
% indust ti d cod
& e = R2022a STELENANTIS ndusTy praciices ggn;‘;tgn
Mogel o | P
—— e
coccoll ey —
— = rovsies Applying Al Technologies to Vehicle Sensor Modeling
Prebuilt & Tailorable Model-Based Design Pipeline Build system to generate pipeline and optimally execute l MathWork
al S
[ [ — =
= N\ (] H H
D83 Service-Oriented
[l L2 H H
. Authors: Rafael Atila Silva, PhD candidate (Speaker) Arc h Itectu res WIth
Prequalification with Process Advisor Examples to run process on common Cl Systems s B - -
Gustavo Buart MathWorks Simulink

Marcelo Lanza

Automotive Conference
y 2022

Ming Yu, PhD.

Evandro Queiroz

Betim, BR
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https://in.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-stuttgart/2022/the-next-level-of-software-development-in-commercial-vehicles.pdf
https://in.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-stuttgart/2022/smart-models-on-smart-cars.pdf
https://in.mathworks.com/products/ci-cd-automation.html
https://in.mathworks.com/videos/applying-ai-technologies-to-vehicle-sensor-modeling-1654065326559.html
https://www.mathworks.com/content/dam/mathworks/ebook/soa-ebooklet.pdf
https://in.mathworks.com/videos/building-the-digital-thread-from-mbd-to-mbse-to-meet-iso-26262-for-embedded-software-1654089096540.html
https://in.mathworks.com/videos/design-of-a-vehicle-platooning-controller-with-v2v-communication-1654076051059.html

&\ MathWorks:

Call to Action

= Visit us at our demo booth, outside the seminar hall

= Various leading customers have presented their vision (on the

previous slide).. Watch the resources and let us know your
thoughts

- MathWorks would be happy to collaborate with you for
developing your SDV solutions
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