" MathWorks

Neuerungen bel MATLAB/Simulink
MATLAB Seminar — HTL Leonding

Dr. Kathi Kugler MathWorks, Academia Group
Prof. Dr. Mario Huemer JKU Linz, Institut fur Signalverarbeitung
20. April 2023

© 2023 The MathWorks, Inc.




| 4\ MathWorks
Graz University of Technology Develops Al to Identify Drowsy Drivers

Challenge
Determine driver drowsiness from the heart’s electrical activity

Solution

Apply deep learning to find subtle patterns in ECG data from
rested and fatigued drivers. Create wavelet scalograms with
Wavelet Toolbox to transform ECG signals into time-frequency
representations. Feed the resulting images into a convolutional
neural network using MATLAB and Deep Learning Toolbox.

A study participant with monitoring equipment in a Mini
Key OUtcomeS Cooper. (Image Credit: Eichberger et al., TU Graz)

= The deep learning neural network achieved 77% and 79%
accuracy when detecting drowsiness, outperforming
current state-of-the-art machine learning methods

= The neural network identifies differences between alert and
moderately drowsy drivers, paving the way for car
functionality that alerts a driver that they are drowsy before
they are aware of it

‘IMATLAB and Deep Learning Toolbox

were] very user-friendly. | could add different
types of layers and easily make my own
neural net.”— Sadegh Arefnezhad, Graz
University of Technology

Link to feature story



https://www.mathworks.com/company/mathworks-stories/ai-determines-driver-drowsiness-in-level-3-autonomous-cars.html
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Interaktives Programmieren mit dem Live Editor

S Features

i BIUM
2 )

e Lehren Sie mit interaktiven
Dokumenten

* Beschleunigen von
explorativem
Programmieren

* Erstellen Sie eine interaktive
Erzédhlung um Konzepte

e \Veroffentlichen einheitlicher
Berichte

mathworks.com/products/matlab/live-editor
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Interaktivitat in (Live) Skripten: Vorher (,.m") — Nachher (,.mlx")

Live-Demo:

cosMovAvgFilter.m cosMovAvgFilter Interactive.mlx

mathworks.com/products/matlab/live-editor
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MATLAB Apps
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MATLAB App Designer
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4 App Designer

CANVAS
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ks.com/products/matlab/app-designer




4\ MathWorks

INSTRUCTION

Demo: MATLAB Apps & eigene MATLAB Apps —
Beispiel: Populationsdynamik*

[ [Pop Dy

Exponential Model Logistic Model

Initial Population (N) [ 1]
birth rate (r_birth)

(per time unit and individual)
death rate (r_death)

(per time unit and individual)

AN
“ap = (Pbieth — Faear) - N

*Datengenerierung
auch maoglich in
Simulink-Modellen,
die im Hintergrund
laufen

mathworks.com/products/matlab/app-designer
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Interaktive Apps flr ein eindrtckliches Lernerlebnis
HTW Dresden Virtualizing Electrical Engineering Teaching Labs

Praktikum Signale und Systeme - Versuch N4: Systemanalyse im Frequenzbereich
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mathworks.com/company/newsletters/articles/virtualizing-electrical-engineering-teaching-labs


http://www.mathworks.com/company/newsletters/articles/virtualizing-electrical-engineering-teaching-labs
https://de.mathworks.com/matlabcentral/fileexchange/90797-analyzing-linear-systems-in-frequency-range
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MATLAB Mobile

\ - iPad F
Pod = 4 MATLAB Mobile
“‘\ 1\‘1“\1" ’\]; Mobile Line Plot Marse

SYms ® ¥}

>> Syms X y; [x2 v2] = solvely + x*2 == 1,x - y == 18)
>> [x2 y2] solve(y

y == 10)

(3=5~{1/2))s2 /2
(3=5~(1/2})/2 - 1/2

[x3 ¥3] = solvelexpix + y} == 1, x - y == 1)

: ' = Hda

QIWIEERITIYIUL I JORP

A S D F G H J K L load filterllata time signal filterl filter2;
figure;
stem{time,signal, ' filled"}
« ZXCVBNM X hold on
stem(time - 8.2, filrerl, c’, 'filled')
stem(time - 0.4, filter2,'m’, 'filled')

== legend('Input Signal’, Input Delayed by 8.2°, Input Delayed by

123 O space retum
_ 2 B.4', 'Location', 'Southwest')

=

mathworks.com/products/matlab-mobile
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MATLAB Mobile: Live Demo — Klassifizierung von Photos von
der Handykamera

cup

ol Files:

60 -

80

ClassifyCameralmage.m (Handy)
ClassifyCameralmage desktop.mlx (Desktop)
camnet.m (benétigte Funktion)

100 |

120 -

140

160 -

180 -

200

220 ¢ 1
0 50 100 150 200 250

mathworks.com/products/matlab-mobile
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Erstellen von Handy- und Web Apps

Handy-Apps

= Es gibt die Moéglichkeit zur C-Codegen und Integration in
Apps

= Zugeschnittene Losungen fur

— Android
— 10S

Pod B:47 AM
4 MATLAB Mobile

s H
>> [x2 y2] = solve(y + x°2 LorX
y == 10)

Web Apps

o Allgemeine Information in der Dokumentation QWERTYUIOP

A SDFGHUJKL

(3*5~(1/2))/2 1/2
- 0o

T L

N
¥ = Hile

¢ ZXCVBNM®&

123 0 space retum
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https://www.youtube.com/watch?v=zZsFgYaeT3M
https://www.youtube.com/watch?v=zZsFgYaeT3M
https://www.mathworks.com/hardware-support/android-programming-simulink.html
https://www.mathworks.com/hardware-support/ios-device-simulink.html
https://www.mathworks.com/help/compiler/web-apps.html
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Project-based learning with low-cost hardware

Self-balancing robots using Edge Detection using
Arduino Raspberry Pi

"I really enjoyed, 'Edge Al with Raspberry Pi using MATLAB' to deploy face detection and age prediction algorithms
on a Raspberry Pi. | have no experience in hardware, but | completed the tutorial and now have a strong curiosity!”

-Katie Amrine, PhD
Decision Scientist, Facebook

hardware.mathworks.com
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Modulare Lehrmaterialien

- Beispiele:

— DC Circuit Analysis

&\ MathWorks

— Fourieranalyse

Amplitude

Time Domain

Frequency Domain

mathworks.com/academia/courseware/course-materials


https://www.mathworks.com/matlabcentral/fileexchange/103375-dc-circuit-analysis
https://www.mathworks.com/matlabcentral/fileexchange/100064-virtual-hardware-and-labs-for-controls
https://www.mathworks.com/matlabcentral/fileexchange/106725-fourier-analysis
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Kurse zum Selbsstudium MATLAB Onramp

Simulink Onramp

‘MathWorkS@‘ Products  Solutions Academia Support Community Events Company StateﬂOW Onramp

MAT'AB Achemy Search MathWorks.com Mach|ne Learning Onramp
B " Deep Learning Onramp

FOUNDATIONAL COURSES (17-21 hours)
MATLAB Fundamentals

MATLAB Programming Techniques
MATLAB for Financial Applications
MATLAB for Data Processing and Viz
Machine Learning with MATLAB

Deep Learning with MATLAB

COMPUTATIONAL MATH COURSES (2-3 hours)
Introduction to Linear Algebra

Learn MATLAB for Free
R Solving Ordinary Differential Equations

"The interactive MATLAB tutorials were perfect for engaging students and getting them up to speed quickly” Introduction to Statistical Methods

Solving Non-Linear Equations

=Dr. Yu-li Wang, Carnegie Mellon University | +roduction to Symbolic Math

matlabacademy.mathworks.com


https://matlabacademy.mathworks.com/

Online Trainings

Self-Paced Courses

Getting Started (16) MATLAB

Simulink (7) "

Al, Machine Learning, and Deep
Learning (6)

Math and Optimization (6)

Image and Signal Processing (6)

Explore over 50 virtual and in-
person classroom courses

MATLAB Onramp

14 modules | 2 hours | Languages

Get started quickly with the basics of MATLAB.

MATLAB Fundamentals
i | 0%
18 modules | 16.5 hours | Languages

Learn core MATLAB functionality for data analysis, modeling, and programming.

MATLAB for Data Processing and Visualization
I i 0%

10 modules | 8 hours | Languages

Create custom visualizations and automate your data analysis tasks.

MATLAB Programming Techniques
I 1 0%
10 modules | 16 hours | Languages

Improve the robustness, flexibility, and efficiency of your MATLAB code.

Object-Oriented Programming Onramp
I 100%

4 modules | 2hours | Languages

Learn the basics of using object-oriented programming in MATLAB to model real-world
objects and manage software complexity.

4\ MathWorks
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Danke fir die Aufmerksamkeit!

<} MathWorks

Dr. Kathi Kugler MathWorks, Academia Group kkugler@mathworks.com
Prof. Dr. Mario Huemer  JKU Linz, Institut fir Signalverarbeitung
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