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. . . Al for component modeling
Continental uses data-driven engine

temperature models for ECU development

The traction of Al in the
automotlve |ndustry haS to Estimate NO, Emissions
been growing in recent i

years.

Renault Uses Deep Learning Networks

Tata Consultancy Services Develops Distributed Clo
Based Vehicle Predictive Maintenance Solution

Srporated inlo aftertreatment
Tata Consultancy Services used MATLAB to create a
machine learning system for vehicle predictive | [ ork for ECU
maintenance that distributes workioads across the cloud
and edge devices. The system uses onboard models to
detect faults and cloud-based models for heavy
computational workloads.
Key Outcomes
* Reduced cost of cloud-based machine leaming by
deploying Al models to onboard computers
* Using MATLAB tools expedited the process of
developing, training, and deploying models, resulting
significant time savings
* Low code tools and Diagnostic Feature Designer app
enabled feature extraction and algorithm development
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MathWorks ! Automotive Research Association of India Enables Virtual

Al for algorithm devillk
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days to hours.

Bosch Develops a Single Platform
for Automotive Test Data Analysis
and Visualization
Challenge
Redu
and interpret date
Solution
WATLAB

reducing the

Testing of ADAS Application with Real-World Simulation Scenarios

Using MATLAB and Simulink, Automotive Research
Association of India establish a workflow to
ta accelerate the delivery of advanced driver
1] assistance systems,
Key Outcomes/Results:
+ Delivery of advanced driver assistance
functionality accelerated
= Data featuring multiple different real-workd
driving conditions collected Cummins Uses Al-Based Reduced Order Modeling to

* Wuliplo kinds of diving scenarios simuate«  predict Engine Performance and Emissions
improve driver assistance systems

Cummins ha
ming neural netw i
ycle simulations for performane

ccelerated end-to-and £
kflow, cutt
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These emerging trends also has development possibilities for developers and engineers.

& 2 d &

Core Technology Integration with Deployment Challenges Specialized Talents
Foundation Legacy Systems & Strategies

Al in Mobility
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Integrating Al is a priority for companies today but...

Top Barriers to Al
Implementation

Barriers to Artificial Intelligence Implementation

B Sumof Top3 M st Choice

Top barriers to successful
adoption of Al

§8

Data Volume and/or Complexity
Potential Risks or Liabilities 22%
| Data Scope or Quality Problems 20%
Lack of Understanding Al Benefits and Uses m 20%
Lack of Technology Knowledge 19%
I Data Accessibllity Challenges 19%
Little Improvement Over Existing Technologies L IEGEGEGEGEG 15
| Lack of Skills of Staff 18%

Technology Is Too Difficult to Use or Deploy 17% 2 D t C | = t /Q I s t
Governance Issues or Concerns 17% a a O m p eXI y u a- I y

Lack of Capability to Leverage Al Techniques 6% 16%

Integration with existing

technology

Difficulty Finding Use Cases 15%
Unable/Hard to Measure the Value 14%

0% 15% 30%
n = 601 All Respondents, excluding "not sure.”

rganizatior

Gartner

n =601
Gartner Research Circle members, excluding “unsure”
Source: 2020 Gartner Al in Organizations Survey

Q: What are the top three barrier to the implementation of Al techniques within your organization? Rank
up to three.

ID: 719012_C

Source: “ How to Build Knowledge Graphs That Enable Al-Driven
Enterprise Applications” Gartner Research Note, <D#>, published 27 May 2020 S



These emerging trends also has development possibilities for developers and engineers.

O

Core Technology
Foundation

Data Preparation

'|||'|||' Data cleansing and
preparation

@ Human insight

Simulation-
generated data

Al Modeling

% Model design and
tuning

s Hardware
9 gccelerated training

‘}I;‘ Interoperability
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These emerging trends also has development possibilities for developers and engineers.

O o 3,

Core Technology Integration with Deployment Challenges
Foundation Legacy Systems & Strategies

Data Preparation Al Modeling Simulation & Test Deployment

||||||||| Data cleansing and @ Model design and Integration with (Wl Embedded devices

preparation tuning complex systems
o —i= Hardware . : _ -
-J+-J

@ Human insight =222 accelerated training 'Dﬁ System simulation % Enterprise systems p
Simulation- * - — x System verification e Edge, cloud,

_Dh generated data Interoperability —+v and validation L1’ desktop

y o=
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These emerging trends also has development possibilities for developers and engineers.

-

a % i ‘ «’
Core Technology Integration with Deployment Challenges Specialized Talents-
Foundation Legacy Systems & Strategies Industry & Academia

Collaboration

Industry

Education Research

Innovation

Engineers & Scientists
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| Typical Data Driven Workflow

From data preparation to deployment

Embedded Software Engineers
Implementing and optimizing Al models on
edge hardware, collaborating seamlessly

with data science teams

@ Domain Experts

. ' . From data to deployment, overseeing
the entire Al workflow in MATLAB

Data Preparation Al Modeling Deployment
4

||||||‘|| 2
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Leveraging Al-driven Automotive Application design

Data Preparation Al Modeling Simulation & Test Deployment
@ Model design and
tuning

CC Hardware

Integration with

'|‘|'|‘|' Data cleansing and
complex systems

preparation

9 Human insight

|§| Embedded devices

% Enterprise systems

-:+= accelerated training -Da SyStem simulation

71: Interoperability

¢ Edge, cloud,
desktop

Simulation-
generated data

— x System verification
—+v and validation

Al for component modeling Al for Algorithm development

= Speeding up desktop and HIL

simulations
= Modeling component dynamics from
data when first-principles models - Remaining Useful Life
cannot be obtained Estimation/Predictive Maintenance

Leveraging Data Driven Application Software

Development 10
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Power Converters: Driving the Future of Electrification




Predictive Maintenance of Power Converters

Is my machine
operating
normally?

\

Anomaly Detection

J
\

Why is my
machine behaving
abnormally?

Fault Detection
(Diagnostics)
Y,

How much longer
can | operate my
machine?

N
Remaining Useful
Life Estimation

(Prognostics))
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| need help.

Phase Fault? Or Leg
Fault?

| will shut down your
line in 15 hours.
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Daihatsu Uses Al to Classify Engine Sounds

Challenge

Develop an Al solution that can judge the level of engine
knocking sound, which only skilled workers could judge

Solution
Create classification models and easy-to-use interface

with MATLAB, making it possible to examine features
multiple times

Key Outcomes

= Performed knocking sound analysis with the same
accuracy as skilled workers

= Increased Al expertise through MATLAB training

= Promoted visualization of Al and increased
awareness of Al

Link to case study

MathWorks AUTOMOTIVE CONFERENCE 2024

Daihatsu used Al to identify knocking sounds from its
engines.

“Although we tried other programming languages, it
was hard to implement. We decided to use MATLAB,
which allows us to easily import the necessary data
by dragging and dropping, and we could easily see

the result by ourselves.”
- Takuya Kumagae, Daihatsu Motor Co., Ltd.

14


https://www.mathworks.com/company/user_stories/case-studies/daihatsu-uses-ai-to-classify-engine-sounds.html
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Challenges in Al Model Development

ACCUI‘acy Balancing precision with real-world applicability

Development Time Time to market

Effective Testing Ensuring reliable model behavior

Compatibility

Integration with the production systems

Efficient model updating

Maintainability

Robustness

Maintaining consistent performance in diverse situation

Latency Meeting real-time processing

15
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Hands-on learning: IIT Madras and ’ \

HAW Hamburg \\ ‘, MATLAB and Simulink
a Dr. V Krishna Teja Mantripragada (He/Him) « 1st ‘ Cha”enqe PrOIeCtS

Tyre & Vehicle dynamics, JK Tyres | Adjunct Faculty, IIT Madras

2w + Edited -+

Student competitions — TUM at the Indy
Autonomous Challenge

Hey Automotive Enthusiasts!

File Tools View Simulation
RO aq O
(DR JONS-=cC "

Help

Ever wondered about so many buzz words in suspension tuning that makes your
vehicle ride and handling smooth...

Here is a simple #MATLAB app that | created during my university days for quickly
visualising McPherson suspension and calculating some important metrics. The app
can be downloaded from Mathworks FileExchange

https://Inkd.in/gNfudcN6

Feel free to customise as needed!
Share your insights on suspension optimization and tuning experiences...

#AutomotiveEngineering #vehicledynamics #engineering #design #vehicledesign
#students #formulastudent #modelling #simulation

Magnification: 100% RGB:720x1280 T=32.180



https://github.com/mathworks/MATLAB-Simulink-Challenge-Project-Hub
https://github.com/mathworks/MATLAB-Simulink-Challenge-Project-Hub
https://www.mathworks.com/company/mathworks-stories/engineering-students-use-vr-and-haptic-feedback-to-test-algorithms-on-scaled-down-rc-vehicles.html
https://www.mathworks.com/company/mathworks-stories/digital-twin-race-cars-win-indy-auto-challenge.html
https://www.mathworks.com/company/mathworks-stories/digital-twin-race-cars-win-indy-auto-challenge.html
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Audience Question

17
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Application Development workflow with Model-Based Design

[ RESEARCH ] [REQUIREMENTS]

A 4 A 4

DESIGN

-

System

Requirements

Environmental Models

System System

Architecture Integration &
Testing

Physical Components

Algorithms

v ™

IMPLEMENTATION

NOILVOIdIH3aA & 1S3L

C, C++ CUDA VHDL, Verilog

Unit Test
MCU DSP GPU FPGA ASIC

V.

[ INTEGRATION

18
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Integrating Al in Model-Based Design

Data Preparation

-Lta Simulation- ' '

generated data
r DESIGN

i Do lersing an
@ P DATA C RESEARCH ] E{EQUIREMENTS]
uman insight P ——

Environmental Models

Al Modeling

Model design and
tuning

caca Hardware
-
C= accelerated training

‘k‘ Interoperability

Simulation & Test

Integration with
complex systems

‘DE] System simulation

v

— x System verification
—+v and validation

NOILVOIdId3aA & 1S3L

J &

=
r IMPLEMENTATION

Deployment

@ L m

[% Enterprise systems
MCU DSP GPU FPGA ASIC

[: INTEGRATION :]

¢+ Edge, cloud,
7
l:] deskiop
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Use Al to improve engine control unit development efficiency

“A model-based development workflow is essential

DENSO TEN in order to use Al for control ECUs. Combining the
existing control model and the Al model enables us
to establish a simulation environment and accelerate

product development.”

= Used Deep Learning to formulate a model _
- Natsuki Yokoyama, Denso Ten

for complex vehicle control issues

" Applied model-based development to Model-Based Development Workflow
integrate Al model into existing control
model Existing control Lib%.!':lry
development process

= Developed a pathway to c-code
generation for ECU implementation

Al Moae|

20
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Verification and Validation of Al Model

Validation

Correctness of
Algorithm

Chances of
Error

Purpose

Testing
Scenarios

P Model-Based Design

Ensuring algorithms represent the
intended physical or logical system
accurately

Errors stem from incorrect logic,

parameter values, or design mistake.

Ensure the system performs as
intended under real-world scenarios

Relies on diverse and representative
datasets for validation

@ Al Models

Verlfylng model training aligns with intended

Rigor & Trust

hyperparameters, or learning process

Ensure the Al model generallzes well to

Real — World

scenarios

design requirements and physical
constraints

21
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Developing Onboard SOH Estimation Using DVA and ICA for LFP Batteries

@ Gotion

Cyclic aged*

Challenge

Li-on Batteries suffer from a variety of degradation mechanisms that lead to either capacity fade
or power fade. Techniques like Incremental Capacity Analysis and Differential Voltage Analysis s

curves still requires domain expertise.

Solution

Gotion used MATLAB to develop feature extraction methods that detect the most important
features in DQ and DV curves, then trained a linear regression model that correlates these
features with capacity fade. This regression model was then used alongside temperature data in
a 2-D look-up table that estimates SOH. The solution was implemented in Simulink for testing,
requirements validation, and certification.

Capacity / Ah

s— EOL
—

50

0 L " " ! " " L
34 35 36 3.7 38 39 4 41 42
Cell Voltage / V Cell Voltage / V

Benefits of using MATLAB and Simulink

« Easy data analysis for visualization and identification of key trends in battery aging

 Built-in tools to extract meaningful features from differential voltage curves (peak detection)

« V-diagram workflow support including requirements management, automatic code generation, and
ISO 26262/1EC 61508 certification

Link to MathWorks Automotive Conference slides
Link to MathWorks Automotive Conference recording 22



https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-michigan/2022/developing-onboard-soh-estimation-using-dva-and-ica-for-lfp-batteries.pdf
https://www.mathworks.com/videos/developing-onboard-soh-estimation-using-dva-and-ica-for-lfp-batteries-1654073089339.html
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There Is an increased focus in government regulation and
certification efforts

-

Automotive Aerospace Medical Devices

« Software as a Medical Device (SaMD)

ISO/CD PAS 8800 [ 220625 gE Artificial Intelligence and Machine Learning
Process Standard for Development and Certification/Approval of in Software as a Medical Device

11\"5‘- RO?F’ ,Ve,hlde_s Safety and Aeronautical Safety-Related Products Implementing Al ARP6983
A artificial intelligence
Go P&‘ g i 7 idali i 0 Ma; 2024 update: 191 Artificial Intelligence and Machine Learning (AI/ML)-
D?. This document discusses guidelines for the development of Aircraft Systems leveraging Al ¥ 13, _4 S 0 g A 8
capabilities, taking into account the overall aircraft operating environment and functions. This Enabled Medical Devices were added to the list below. With this update, the FDA has
includes validation of requirements and verification of the design implementation for authorized 882 Al/ML-enabled medical devices. Of those newly added to the list, 151 are
Under development certification and product assurance and guidelines with the assessment of safety. It provides devices with final decision dates between August 1, 2023, and March 31, 2024, and 40 are
A draft is being reviewed by the committee. practices for showing compliance with the regulations and serves to assist a company in devices from prior periods identified through a further refinement of methods used to
developing and meeting its own internal standards by considering the guidelines herein. generate this list.
==
E Parliament (&
uropean rFarliamen §

2019-2024

TEXTS ADOPTED

P9_TA(2024)0138
Artificial Intelligence Act

European Parliament legislative resolution of 13 March 2024 on the proposal for a
regulation of the European Parliament and of the Council on laying down harmonised
rules on Artificial Intelligence (Artificial Intelligence Act) and amending certain Union
Legislative Acts (COM(2021)0206 — C9-0146/2021 — 2021/0106(COD))

P R e 23
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Requirements and Data Management
Automate Data Labeling

Define Requirements for end-to-end Al workflows

5 ~ - -~ - $ = et 1 i
Summary Implementac Verified

Battery S0OC data temperature: -10 degrees C

Battery 50C data temperature: 0 degrees C

Battery SOC data temperature: 10 degrees C

AUTOMOTIVE

e

Ground Truth
Labeler

Battery SOC data temperature: 25 degrees C

Data Justifications

SIGNAL PROCESSING AND COMMUMICATIONS

Audio Labeler  Signal Labeler

@ \ IMAGE PROCESSING AND COMPUTER WISIOMN
Engine model - = 5 8l

Generate data for Al models (e.g. using ROM)

Inputs Outputs

— 5 . .
Engine speed (RPM) - - Engine Torque . %@E% [\ = Image Labeler  Lidar Labeler  Video Labeler
Ignition timing =] £© ; il
Throttle position o ] R

Wastegate valve

24
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Learning Process - Al Modeling, Hyperparameters & Experimentation

Design & Train Deep Learning, Machine
Learning models

REGRESSION LEARNER

Last change: Linear SUM 7IT features

()29 svm

RMSE (Validation): 3.0338

Last change: Quadratic SVM U7 features

(7] 210 svm

7

RMSE (Validation): 3.3028

Last change: Cubic SVM IT features

g [E] Summary
P 0w o % sy [ I
ew [ save - | Feature PCA Optimizer || Al QuickTo- 5 buplicate || yce edl vs. Layout | Test
Session ~ Selection Train @ pelete | Parallel Actual - | Dam~ -
FiLE opTIONS MODELS TRAIN PLOTS TesT
Models Model 1 Model 2.1 °
Sort by: [ Model Number Summary | Response Plot ~ | Validation Predicied vs. Actual Plot | Validation Residuals Plot
C] 1 Tree RMSE (Validation): 3 3298
Last change: Fine Tree 717 features Brsdictionsdmodel 22 e
[ |24 LnearR . RMSE (Validation): 3 3815 sl —
Last change: Linear TIT features Pertect prediction
()22 LinearR . RMSE (Valigation): 71763 o
Last change: Interactions Linear  7/7 features How to use the predicted vs.
plot
(1] 23 LinearRe... RMISE (Valigation): 3.524 .
Last change: Robust Linear 7T features
(] 24 Stepwise. . RMSE (vangation): 32552 2 Sk
Last change: Stepwise Linear TIT features 2
(£ 25 Tree RMSE (Validation): 3.3898 = 2
Last change: Fine Tree 717 features &
() 26 Tree RMSE (Validation): 3.2821 &
Last change: Medium Tree 717 features
C] 2.7 Tree RMSE (Validation): 3 8319
Last change: Goarse Tree 7T features
(] 28 svm RMSE (Validation): 3.4836

Data

=

DESIGNER

New

Layer library

xmagelnp@;et

image3dinputLayer
sequencelnputLayer
featurelnpuilayer
inputLayer

roilnputLayer

convolution1dLayer
convolution2dLayer
convolution3dLayer

groupedConvolution2dLayer

SHEHE DEB00E0;

transposedConvidLayer

Designer

Experiment over models, hyperparameters

PERIMENT MANAGER

- BE B 7 W

Cluster

Stop | Training Confusion | Filter | Annotations | Export
v Plot Matrix ¥ - -

Pool Size'

EXECUTIC

Expernent

(%) DigitClassificationProject
B Experimentt ¥ Exhaustive Sweep Result

[E] Resuit1 (Running) Experiment1
(View Experiment Source)

Classification of digits, using various initial learning rates

RUN | RE

ANN BP0

Experiment1 | Result

Elapsed Time

I, 21 Trials

@ Complete 2 A Stopped 0
O Running 2 £ Queved 2

Error 0
Canceled 0

xS

E

myhnitialLeamRate | Training Accuracy (%) | Training Loss  Validation Accuracy (%) | Validation Loss

Tral |Status Actions | Progress

1 @ Complete (Max epochs completed) I 100.0%| 0 hr 4 min 17 sec 6.0025 100.0660 6.0714 57.9560 1.393
2 © Complete (Max epochs completed) I, 100.0% 0hr 4 min 34 sec 9.0050 1000000 0.0326 61.5600 1.398
3 O Running [ - 07%|  Ohr1min24sec 0.0075

4 O Running n [ | 26.2% 0hr 1 min 7 sec 0.0100

5 = Queed % 0.0% 0.0125

6 Queued ~ 0.0% 0.0150.

Visualizations

Accuracy (%)

Training Plot Trial 3, Resultt, Experiment!)

| | Epoch 2

0 10 20 30

40

50 60 0 80 9 100
laration
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Explainability of Al components

Unexplainable Al

~_~1 Black-box Decision ‘
|||“|‘|| Data | Al Model % Al Product Recommendation-

-

Why did you do that?

Why did you not do that?
When do you succeed or fail?
When can | trust you?

How do | correct an error?

s

Feedback

Explainable Al

eXplainable YOIEMELEN  Decision . @
UL » » ﬁ
||| l‘l bata Al Model N\ WI(o%s [11e: 88 Recommendation @il

\ Explanation

~

| understand why
| understand why not
| know why you succeed or fall
| know when to trust you
/

| know why you erred
26
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Musashi Seimitsu Industry Uses Deep Learning for Visual Inspection
of Automotive Parts

‘ ‘ Using camera connection,
preprocessing, and various
pretrained models in MATLAB
enabled us to work on the entire
workflow. Through discussions with
consultants, our team gained many
tips for solving problems, growing the
skills of our engineers. , ,

Class Activation Mapping

How XAl was used:
Estimate and visualize the defect area using
Class Activation Mapping

27




Robustness and Out of Distribution Detection

Is the Al model robust against small input changes?

/ verified
— @) =)y Unproven

violated

Can the Al model reliably detect unknown samples?

Contrast

o
—

©
o
I3}

[ ITraining data (ID)

0.06
[ |Test Data (OOD?)

0.04 |

0.02 |

Relative Percentage

-250 -200 -150 -100 -50
Distribution Confidence Scores

4 N

&

Deep Learning Toolbox Verification Library
by MathWorks Deep Learning Toolbox Team

Verify and test robustness of deep learning networks

o J

MathWorks AUTOMOTIVE CONFERENCE 2024

28



MathWorks AUTOMOTIVE CONFERENCE 2024

Deploy to your choice of embedded hardware, or integrate with a
variety of platforms in the cloud

Development Operations
C Source Simulink :ﬁ:
1T . c/C - -
Jale Real-Time cocer T L
Speedgoat Products Code / HDL CPU. GPU
hardware FPGA
Simulink MATLAB
Compiler : |;|E
P Compiler Desktop &
Enterprise
3P CAE : :
tools Simulink Systems ‘
Deep Compiler Desktop,
Learning Cloud, etc...
Toolbox

29
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Operationalize Embedded Al with On-Device Learning

Embedded Software Engineers
Implementing and optimizing Al models on
edge hardware, collaborating seamlessly
with data science teams

Domain Experts

From data to deployment, overseeing
the entire Al workflow in MATLAB

Data Preparation Al Modeling Simulation & Test Deployment

i &> A

Workflow for Embedded Al
Data Preparation Al Modeling Simulation & Test Deployment Keeps Learning
e %> oy 2 A + &>
*

Workflow for On-Device Learning
30

Incremental Learning Blocks



Leveraging Al-driven Automotive Application design

Data cleansing and
preparation

Human insight

Simulation-
generated data

-’ ] ]
9 accelerated training

* Interoperability

Data Preparation Al Modeling Simulation & Test Deployment
@ Model design and
tuning

a3 Hardware

Integration with
complex systems

-D&I System simulation

— % System verification
—+ and validation

Al for component modeling AI for Algorithm development

Speeding up desktop and HIL
simulations

Modeling component dynamics from
data when first-principles models
cannot be obtained

Virtual sensor modeling
= Sensor fusion
= Object detection

= Remaining Useful Life
Estimation/Predictive Maintenance

Leveraging Data Driven Application Software
Development

¢ Edge, cloud,
‘ desktop

4\ MathWorks'

@ Embedded devices

:% Enterprise systems

31
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Model compression can bridge the gap between Al modelling and

embedded deployment

Data Preparation

Integration with
complex systems

'[>|:\_.| System simulation

— x System verification
—+V and validation

Compression Deployment

% Pruning . Embedded devices

_I_r'_ Quantization ——— % Enterprise systems

¢ Edge, cloud,

@ lterate over design L1’ deskio
P
oJ

32
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Reduce model footprint and accelerate inference of DL models for
deployment to the edge

m=m) Pruning ss==) Projection mmm=) Quantization smmm) Code Generation wes) @3
40 20 4o Low Medium Target
~ o @
= 30 N 70 Yanv/ \ (®) ARM CPU
20 b |-80 Off e | o High (") GPU (CUDNN)
8017 10”90 A 4 () FPGA
0 100

“model is 600kb and want to
reduce it to 300kb. if I'm not fitting
it in, I don’t have a working solution’

“original [network] was 40MB, was told _,ﬁ
needed to be less than 10MB to fit.” ‘l.

33
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Challenges in Al Model Development

» Learning Verification

Accuracy Hyper parameter tunning

Streamlined Al Workflow — 4 bucket

Development Time

Effective Testing Al V&V

Integrated Al with MBD & Deployment portfolio

Compatibility

Maintainability On-Device Learning
« Verification & Validation of Al Models

Robustness « Tuning the models

Latency « Model Compression

34
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Learning Verification
Hyper parameter
tunning

Streamlined Al
Workflow — 4 bucket

Development

Accuracy e

Maintainability Robustness

Verification &
On-Device Learning Validation of Al
Models
Tuning the models

Al V&V Integrated Al with
MBD

Effective
Testing

Compatibility

Latency

Model Compression
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Industry-Academia initiatives

M%% Continental
1,698,549 followers + Follow
. mo »

At Continental, we believe in the power of partnerships to shape the future of
mobility. Our collaboration with Amrita Vishwa Vidyapeetham and MathWorks
reflects our commitment to bridging the gap between academia and industry,
ensuring that future engineers are equipped with both cutting-edge knowledge

and industry readiness.

Through the Automotive Systems and Layered Architecture course, students gain
exposure to advanced automotive technologies such as #AUTOSAR, a critical
standard in the #industry. By combining academic expertise with Continental's
industry insights, we are creating an environment where students can develop the
skills needed to address real-world challenges in automotive engineering.

This #partnership is not just about #education —it's about creating future-ready
professionals who will lead the way in innovation. We are proud to support
initiatives like this that empower the next generation, preparing them for the
dynamic demands of the #automotive world.

#Collaboration and #innovation are
smarter, safer #future for mobility at

#Continentalindia #India #bangalord 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

Bosch and National Institute of Technology Calicut
Collaborate on EV Course to Prepare Students for Industry

Pradeep Kurr’|ar of Bosch India lighting the ceremonial lamp
with Dr. Sivaji Chakravorti of NIT Calicut before signing the
agreement.

“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

Prepare Students for Industry

Upcoming course on SDV

MathWorks AUTOMOTIVE CONFERENCE 2024

Course Outcomes:
By the end of this course, students will be able to:

1. Understand the architecture and evolution of software-defined vehicles and their
role in the automotive industry.

2. Analyze the components, systems, and communication protocols central to
software-defined vehicles.

3. Apply software development and validation techniques specific to automotive
applications.

4, Explore trends and emerging technologies shaping the future of software-defined
vehicles.

Module 1: Introduction to Software-Defined Vehicles

Definition, significance, SDVs - Evolution, automotive technology, software-
centric systems - Software-defined architecture - vehicle design, functionality
Module 2: Fundamentals of SDV Architecture and Components

SDV architecture, embedded systems, ECUs - Software platforms,
methodologies, SDVs - Software development lifecycle (SDLC) - automotive
engineering
Module 3: Communication, Connectivity, and ADAS in SDVs

V2V, V21, V2X communication - In-vehicle networking, CAN, Ethernet -
Advanced Driver Assistance Systems (ADAS) - key features - autonomous driving
Module 4: Software Development, Validation, and Future Trends

Software development, validation, testing, simulation, ISO 26262 - Case
studies, practical implementations - Future trends, OTA updates, cloud-based
platforms and Role of Al in SDVs
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Key Summary...
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Key Summary...

Why not..! Start building your automotive
software with Al models

We are open to collaborate and support in your journey
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Audience Question
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