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What to think
 to think v

Engaging, demanding and creative courses % @@%@%l@@

Challenges in Teaching Engineering

= Address & solve real-world problems

= Engineering practice not just science and
principles

MATLAB EXPO 2017



4\ MathWorks

Disruptive Trends in Engineering Education

MATLAB EXPO 2017
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4\ MathWorks

Experiential Learning

= Focus not just on equations and
theoretical examples, but also towards
real-time implementation and real-world
examples

= Use of hardware to demonstrate concepts

= Project-based Learning

MATLAB EXPO 2017
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Online Learning

= Connectivity — laptops, mobiles

= Anytime-anywhere learning

MATLAB EXPO 2017



Collaborative Learning

=  Student Competitions and Hackathons
— Work on design to implementation together

Examples: Formula Student, Robocon India, BAJA
SAE India, Kaggle

= MOOCs
Run in place of traditional courses in a few colleges

— Students use credit from MOQOCs towards their
coursework

MATLAB EXPO 2017

4\ MathWorks

MATLAB Programming for Numerical
Computation

ABOUT THE COURSE
MATLAB p p | language for numerical c: computatiof n. This
rod g, d
asis of
lechniques a us coding
xamp! dp oblems, and practical ways to use MATLAB will
be dis

The b, \ of this rse is t o uce undergraduate
stut d nts to comp utal t Imethod ing MATLAB. At the end of
this course, a stude lw uld

Learn basi fMATLABpog mmmmmm
G( td ed to numeric: Im(hod! engin

Wllb bl to use MATLAB to solve computational
problems

SOFTWARE USED

W will use MATLAB in this rse. Course lectures, practice
\ given using
provi 0 regi S
Details will be posted for enrolled students on the first day of this
cccccc (18 Jan 2016).
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Interactive Live Editor and App Designer
Hardware Connectivity and Internet of Things

MATLAB Online and MATLAB Mobile

Cody Coursework
MATLAB Academy
MATLAB Courseware
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Experiential < * Interactive Live Editor and App Designer
Learning
.
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Editing and Running MATLAB Code Today

-
/] Editor - C:A\Work\FindObject\findBall.m = | ] [
. - PUBLISH Pl E L EeE S RIEE
= Plain-text edit =0 5
In X I In %RunSediDn k_LP
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= T N 4 44 44 Advance Time:
4| Figure 1 [E=REEn
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u pu g |File Edit View Insert Tools Desktoo Window Helo N 3 53 53
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|Ei|e Edit View Insert Tools Desktop Window Help e 8 &7 13
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- 0 0 0 .
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El CAMATLAB\SymbolicOverview.mlx
I LIVE EDITOR VIEEW

E‘x}' - @ (Gl FindFiles  4p <7

B I UM E’ E_' ZEquaﬁon

— = AaBbCc | | AaBbCc ’AaBb( [) E‘
~| Compare GoTo 2 2 Hyperiink
New Open Save lLJ i e Code Text Section E 3 | “ c]’ Run Run
v - v @Pmt \{ Find B ENE Break |e—|Image Normal Heading Title Al Section ¥
FILE | NAVIGATE FORMAT | INSERT | TEXT STYLE RUN I

Calculus |, Il and Il

Multivariate integration, differentiation, series, limits, 3D curves and surfaces

Find the derivative, integrand and Taylor series of log(x).

syms a x
f = log(1/x)

1)

f = log(_1

df = diff(f)

df = -2

-

= int(f)

x (log(3) +1)

al
[}

T = taylor(f,x, 'ExpansionPoint', 1)
T=\— :‘X- .,‘. -.\‘-'14_\— S‘l
- .~ < 2

Plot 3D surfaces
syms f{t) x{u,v) yl(u,v) z(u,v)
Lran cdwld\ e ! AT I\ LT c

thWorks'

MATLAB EXPO 2017
Experiential Learning
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| Live Editor - C:AMATLABALive Editor\SolarPower.mlx =R

USIng the lee Edltor Air Mass and Solar Radiation S

As light from the sun passes through the earth's atmosphere, some of the solar radiation will be
absorbed. The airﬂnass is a function of solar elevation (& ). As shown in the diagram below, it is a

m Accelerate Explorato ry P rog ramm | ng procatra aftho lon th af tha aath £ light through the atmosphere] (Y) relative to the shortest possible

https://en.wikipedia.org/wiki/Air_mass je
Ctrl+Click to follow link
Solar Noon

= Create an Interactive Narrative

A A
£FA wayg
< =
- . . 55\;."2\
v
= Teach with Live Scripts
atmosphere %
| Live Editor - CAMATLABLive Editor\RootsOfOne.mlx =N EEE === X (%
LIVE EDITOR @ 0=90-q

The Roots of One

The larger the air mass, the less radiation reaches the ground. The air mass can be calculated from

th i
What does it mean to find the ! root of 17 iz BRI

AM = L
Today we're going to talk about finding the roots of 1. What does it mean to find the n" rootof 1?7 The cos(90-a) +0.5057(6.0799 +a)~ 16364,

th . .
n" roots of 1 are the solutions to the equation x" -1 = 0. Then the solar radiation (in Kw/m"2) reaching the ground can be calculated from the empirical

For square roots, this is easy. The values are x = + \/I = t1. For higher-order roots, it gets a bit equation

more difficult. To find the cube roots of 1 we need to solve the equation x* — 1 = 0. We can factor this sRad = 1.353 + 074478
equation to get
AM = 1/(cosd(90-alpha) + 0.50572*(6.07955+alpha)”~-1.6354);

sRad = 1.353%0,7~(AM"0.678); % kW/m™2

So the first cube root is 1. Now we can use the quadratic formula to get the second and third cube disp(['Air Mass = ' num2str(AM) ' Solar Radiation = ' num2str(sRad) ' kwW/m~2'])

(x-1)(x*+x+1)=0.

roots.
Air Mass = 1.0688 Solar Radiation = 0.93164 kW/m"2

X = -bxy b%-4ac
2a

Solar Radiation on Fixed Panels

Calculate the Cube Roots Panels installed with a solar tracker can move with the sun and receive 100% of the sun's radiation as

In our case a, b, and ¢ are all equal to 1. The other two roots are calculated from these formulas: the sun moves across the sky. However, most solar cell installations have panels set at a fixed
azimuth and tilt. Therefore the actual radiation reaching the panel will also depend on the sun's

MATLAB EXPO 2017 | somromaimc % (4]
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n u n —
LVEEDTOR vew EEPAETREYEENO) © -
oy [ Grene | BIUM - =] Bcoumn >
ol B EE apoce aasnd | 2 B
al II Ig IVe Cl Ip S P =T P oy | | i B i
e R M S N e e T e
| Seostasmi x|+ 5 § - 5
EE 327 Signals and Systems 1

Objective

(From v
MATLA

jeginia Universiy
ind then plottng tner

) To become familiar wih creating signals in

Continuous-Time Signals
You are to plot three different signals using MATLAB:

w23

=it

To approximate continuous-lime waveforms using discrete data points, use a ‘fast
sampling rate (Le. much faster than the Nyquistrate). Your confinuous-time signals
Should look Ik they are continuous in time (i they should be smooth vith no.
distinguishable ‘Jagged edges” - for example, a sine wave should look like a sine wave, .
as iTyou were 1o draw i by han)

=] Live Editor - \mathworks\publiclared_MacDonald\SKOVSKOSlideZ.mix -
LIVE EDTOR B T PR NE=10] © T

i | G Fnafies 43 o BIUM = 2, Equation “ =
Iﬂj E SeeTo | % S & typerink AaBbCe | | AaBbCq | AaBb( P El

Text  Section Run  Run
U Fnd v 5] Break | Image Normal Heading Tie Al Section v

Answer:

m

HAVIGATE INSERT TEXT STYLE RUN

SKOSlide3.mbe 0 | + |
EE 327 Signals and Systems 1

Objective

(From West Virginia University EE 327.) To become familiar with creating signals in ; | { [T
MATLAB and then plotting them. Mﬂ 1

,ﬁ"ﬁ‘l.‘h'ﬁn'r-‘-‘

HhERS
Continuous-Time Signals

You are to plot three different signals using MATLAB:

C(E) = 3675
- xlt) =3¢

= x(t) =sin(2nft +7/2)

\ . Colleague with MATLAB

To approximate continuous-time waveforms using discrete data points, use a “fast’
sampling rate (i.e. much faster than the Nyquist rate). Your continuous-time signals
should look like they are continuous in time (i.e. they should be smooth with no
distinguishable “jagged edges” — for example, a sine wave should look like a sine wave,
as if you were to draw it by hand)

Answar “ T T —T g e
t = 0..01:10; L “"“?“,‘ '?‘% e [E—
1 = 3*exp(-0.5%); AR B - s
x exp( ) R ot EE 327 Signals and Systems 1
o e S —
Continuous-Time Signals Objective

(From West Virginia University EE 327.) To become familiar with crealing signals in MATLAB and then
platting them

Continuous-Time Signals
You are to plot three different signals using MATLAB

%)

 xit) =sin(2nft +n/2)

To approximate continuous-time waveforms using discrete data points, use a “fast” sampling rate (i
much faster than the Nyquist rate). Your continuous-time signals should look like they are continuous
in time (1.e. they should be smooth with no distinguishable ‘jagged edges” — for example, a sine wave
should look like a sine wave, as if you were to draw it by hand)

Answer:

I t=8:.681:10;
0 T i x1 = 3%exp(-0.5%t);
Y hold an
LB U plot(t,x1)
X2 = 2%sin(2°pi*4*t + pi / 2);
nlot(t.x2)

MATLAB EXPO 2017 HTML PDF
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Demo: Apps
= Apps Tab in MATLAB

SHORTCUTS

8068 U U e ==

iet More  Install  Package Curve Fitting Optimization PIDY Tuner System Signal Analyzer Image Ingtrument SimBiology  MATLAB Coder  Application
Apps App App ldentification Acguisition Control Compiler

= Creating an App/Ul in MATLAB

[4] Ul Figure — | *

66 %0 o4 =1
52 o 108 ] Z e
[ ) | Update |
-l 12 =06
ry
24 136 =04
10 150 | =02
Carrier Frequency Modulation Index =3 7

MATLAB EXPO 2017
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Developing a Ul in MATLAB

Programmatic Approach

= MATLAB code to layout and program
= Full control of Ul initialization and setup

GUIDE (GUI Development Environment)
= |nteractive Ul construction Kit

= Layout the Ul interactively
= Program on an auto-generated template

App Designer (from R2016a)

MATLAB EXPO 2017

Experiential Learning
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App Designer

1) Define Ul layout
2) Drag & Drop Ul elements

3) Develop code for auto-generated callbacks

Introduced in R2016a

Built on JavaScript; useful in deploying MATLAB apps on
the web: uses ‘methods’

Key Features:
Interactive Design Environment
Set of Standard User Interface Components
Gauge, Knob, Switch, and Lamp Components

New Code Format for Apps compared to GUIDE

Experiential Learning

oo

rrrrr
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req .
[ N R R
0 20 40 60 80 100

Update

&\ MathWorks:
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Agenda

Experiential <

Learning « Hardware Connectivity and Internet of Things

<

MATLAB EXPO 2017
17



Demo: Hardware Connectivity

= Raspberry Pi for Video Processing

MATLAB EXPO 2017

Experiential Learning

&\ MathWorks
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Why Hardware? Why Project-based Learning?

Changing Hardware Trends -
It’s everywhere!

— Prototyping Is easier and cheaper

— HW companies developing “dual”

maker & commercial hardware
— More powerful hardware
— Everyone is connected

— More data is collected

MATLAB EXPO 2017

Experiential Learning

4\ MathWorks

19



Examples of MathWorks Supported Hardware

BeagleBone
Black

Texas

MATLAB EXPO 2017

\ Instruments /

4 )

—

ST™M

Experiential Learning

Android/iOS

Raspberry Pi
\§ VAN

\ Electronics /

Devices

\ Freescale

Y, \_ Windows /

J

Kinect for

\ Zynq SDR

J

4\ MathWorks

20



Getting Hardware Support Packages

_  eorsmrerreoo

Prefe - )
Iil E @ RIS E% l‘\?.) (3 Community

[l Set Path
Simulink  Layout Help ib Request Support
s - - "" Parallel - -
SIMULINK ENVIRONMENT 3
Léé Get Add-Ons =

I [ venae adaons —

ir Getting Started.
a Package Toolbox

@ Package App

n Get Hardware Support Packages

Check for Product Updates

MATLAB EXPO 2017

ienti : MathWorks
Experiential Learning 4\ MathWorks

Requirement
— MATLAB and Simulink

Free to download

Connects to Raspberry Pi,
Arduino, Mobile sensors and
many other hardware

21



Experiential Learning

Simulink Support Package for Raspberry Pi

MATLAB EXPO 2017

Simulink Support Package for Raspberry Pi Hardware

Communications System Toobox Support Package for RT =
> Computer Vision System Toolbox
Control System Toolbox
> DSP System Toobox
> DSP System Toolbox HDL Support
> Embedded Coder
> Embedded Coder Support Package for Texas Instrument:
: Fuzzy Logic Toobox
> HDL Coder
> HDL Verifier
Image Acquisition Toolbox
Instrument Control Toolbox
Model Predictive Control Toolbox
> Neural Network Toolbox

OPC Toolbox i

> Phased Array System Toolbox
Report Generator
Robotics System Toolbox
Robust Control Toolbox
SimEvents

> SmRF

> Simscape

» Simulink 3D Animation

> Simulink Coder

> Simulink Control Design

> Simulink Design Optimization

> Simulink Design Verifier
Simulink Desktop RealTime

> Simulink Extras

> Simulink RealTime

> Simulink Support Package for Arduino Hardware
Simulink Support Package for Raspberry Pi Hardware
Simulink Support Package for Samsung GALAXY Android [
Simulink Test

Simulink Verification and Validation
Crataflan

1

RASPBERRYPI

Z@

P>

RASPBERRYPI

<)

ALSA Audio Capture

ALSA Audio Playback

RASPBERRYPI RASPBERRYPI
Y ) mnno b
GPIO 4
eSpeak Text to Speech GPIO Read
RASPBERRYPI RASPBERRYPI
=T A
b Il b,
GPIC 17 led0 (Green)
GPIO Write LED
Yy  RASPBERRYPI RASPBERRYFI
o B
der
SDL Video Display ThingSpeak Write
RASPBERI?EF{IE b RASPBERRYPI
— | > >
=4 Size > =
UDP Receive UDP Send
RASPBERRYPI v
®)  wp
E‘-w--”]
crp

V412 Video Capture

&\ MathWorks
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Internet of Things - ThingSpeak

= Collect data from internet-connected
sensors and run MATLAB analytics
on the cloud using functions from:

— Statistics and Machine Learning Toolbox
— Signal Processing Toolbox

— Curve Fitting Toolbox

— Mapping Toolbox

MATLAB Analysis and Visualization

thingSpeakRead Read data stored in ThingSpeak channel

thingSpeakkrite Write data to ThingSpeak channel
urlFilter Scrape numbers from web page
Filled area 2-D plot

Create 2-D line plot

thingSpeakirea
thingSpeakPlot
thingSpeaksScatter Create scatter plot
thingSpeaksStem Create discrete sequence or stem plot

hipesp T 250 [ twithly axes on both sides

MATLAB EXPO 2017

ienti : MathWorks
Experiential Learning 4\ MathWorks

[JThingSpeak™ channels Apps Blog  Support - Signln  SignUp

Billions and Billions

The open data platform for the Internet of Things

Get Started Contact Us

i;;L‘;V Collect

Send sensor data to the cloud.

W Analyze E Act

Analyze and visualize your data. Trigger a reaction.

23
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Agenda

« MATLAB Online and MATLAB Mobile

Online Learning <

MATLAB EXPO 2017
24



MATLAB Online

Access MATLAB from a web browser.
 Demo
No Download/Installation

Version Consistency

File Sharing

Everywhere Access

MATLAB EXPO 2017

' 4\ MATLAB

Online Learning

4\ MathWorks

« > C A8 https://matlab.mathworks.com

Apps [ edu [ house

Jusers/ragrawal

v [ ME221_Numerical_Maths

» [] MF110_Basic_Mec hatronics
» [] Published

» [ Shared

FIGURE

%% Vibration analysis demo

% This is an example for sound/vibration
% from a variety of files, wvisualize dat
% ways and then filter it. This file is
% use it with care.

%% Import data
% You can import data either using Impor
9 |% Current Folder to MATLAB Workspace, or

=R = R R R e

11 |% Use import wizard for data.asc
13 |% use import wizard for samplesinl.xls

15 % read data from .xls file
16 %Simportdata

18 % Or from .wav file

19 % [Signal,fs] = audioread('samplesinl.w
20 - |load vibration

21 % calculate fs from the time stamp

22 gy

23 |% * 3BOLD TEXT$% #*

w WORKSPACE

24 — Time = linspace(@,length{Signal)/fs, leng
25 %fs = round(1l/mean(diff(Time}));

Mame | Value | Size Class
Hd ixidizeos  1x1 dfilt.df2sos 20 | i ——
EAnFFT 8192 1x1 double COMMAND WINDOW
EH signal 40000x 1 double 40000x1 double ~> close all
[ Time 1x40000 double  1x40000 double >> SoundAnalysis
H 4096x 1 double 4096x1 double
EE|amp [631.9386;780.1...4x1 double sigpow =
[®] env 256x 1 complex ... 256x1 double (complex)
Faf 1x4096 double  1x4096 double 0.2803
FHfrequencies  [400 4884,700.3  1x4 double
FHfs 3000 1x1 double
HH idx 6303 1x1 double maxcoef =
FHidxs [411:718:1025:1 . 4x1 double
HH maxc oef 28124 1x1 double 2.8124
FH maxval 0.7882 1x1 double
H sigpow 0.2803 1x1 double .
EHvf 40000x1 double 40000x1 double frequencies =

25
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MATLAB Online

Your files and data on the cloud Flle Edit View Insert Tools
el sRAAm9E0E oo
= 5 GB of cloud storage on MATLAB Drive MENU AND TOOLEARS |

CURRENT FOLDER

£ fusersiragrawal

= Sync files between computers and MATLAB Online with Name )

-
MATLAB Drive Connector e

|_] capturedimageface pg
| createfilterm
. . | importdata.m
= Session PEersists across computers (] samplesin1.wav
|| samplesini.xls
#| SoundAnalysis.m
= Files and workspace are synced with MATLAB Mobile ] vibration mat
» [3] ME221_Numerical_Maths
» [ MF110_Basic_Mechatronics
b ] Published
» [ Shared

MATLAB EXPO 2017
26



MATLAB Mobile

; : MathWorks*
Online Learning # Mattiorks

COMMAND

T = Avallable for iPhone, iPad, iPod
6 and Android devices.

#  Available on the
® A pp Store

Lets you connect to a MATLAB

session running on your computer,
or on MathWorks Cloud.

; =  Smart phone as a sensor platform
GETIT ON
P> Google play /

Roll

/
/ \J Pitch
MATLAB EXPO 2017

™ uth

27



MATLAB Mobile

Pod T 8:47AM
4 MATLAB Mobile

>> Syms X y;

>> [x2 y2] = solve(y + x"2 ==1, x -
y == 10)

QIWIEIRITIYIUL I JOIP
A'SIDFIGH J KL

¢ ZXCVBNMX

123 @ space retum

MATLAB EXPO 2017

NV

Show Data Cursor

«

Online Learning

iPad ¥
4. MATLAB Mokile

>> Line_Plot Morse
>> Syms X ¥
=» [x2 y2] = solve{y + x"2 == 1,x - == 18)

[3*5°(1/2))/2 - 1/2
(3*5~(1/2))/2 f2

- (3=5%(1/2))/2 - 21/2
(3*5~(1/2)) /2 21,2

>> [x3 y3] = solve{exp{x + y} == 1, X - y == 1)

»> load filterData time signal filterl filter2;

== figure;

== stem(time,signal, ‘filled"}

== hold on

== stem(time - 0.2, filterl, c’, 'filled')

== stem{time - 0.4, filterz,'m', 'filled']

»= legend('Input Signal®, Input Delayed by @.2°, "Input Delayed by
4','Location', 'Southwest')

=

4\ MathWorks

28
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Hardware Sensor Platform: MATLAB Mobile

B C %k v @
\

m/s?

z

m/s?

Roll

UL

P / ) \ PLE o

degrees

o

> QOrientation

Azimuth
degrees

pam uth

Start Sending

MATLAB EXPO 2017
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« Cody Coursework

Online Learning <

MATLAB EXPO 2017
30



Before we start — a few questions

= How do you test learning of concepts?
= How do you typically evaluate code submitted by students?

= |s evaluation of code time-consuming?

MATLAB EXPO 2017

Online Learning

4\ MathWorks

31
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sssssssssssss

Times 2 - START HERE

= Visual environment to create MATLAB ool er—

problem sets == o

e i i s
S e

= Instructors can set up MATLAB

assignments and automatically evaluate

them

Homework assignments

= Students can test their solutions obtaining

i i Exams
Immediate feedback

Practical sessions

Many others (e.g., learn MATLAB,
share problems)

MATLAB EXPO 2017
32



Workflow

https://coursework.mathworks.com

Faculty creates a course
in Cody Coursework

» Assignments with Problem
Sets

* Invites Students to the course

A /

Week 1 - 0: James Pike

'Subject: [Cody Coursework] Introduction to Numerical Methods

Create

"Title
Create Nun Cody Coursework™

"Descripti

B

cription Prof. Sandra Hume is inviting you to attend Introduction to Numerical

I || paf|¢ Methods in Cody Coursework!

To get started, click: | GEETRETETER

Please do not forward or share this link

Course Access
You need a MathWorks Account to access this course. If vou don't have an

Ivl H account yet, Cody Coursework will help vou create one.

Student receives an
email with an invite to
the course

» Assignments with problems
sets due on a particular date
« Students solves the problems,

gets instant feedback and
submits the assignment

"

/

Alaak Daig at=
y = [1:18]";
end

Improve Your Solufion

. Test Suite

t TEST RESULT CODE INPUT

1 Pass Check one of the elements
; .

Online Learning

Learning analytics

* Faculty is able to see how
many students attempted the
problems in the assignment,
how many got it correct,
number of attempts

* Faculty also able to download
the MATLAB code submitted
and the submission data in

CSV format
\

/

aaaaaaaa

4\ MathWorks

33


https://coursework.mathworks.com/

Cody Coursework

MathWorks hosted and runs a cloud version of
MATLAB

— No local installation of MATLAB necessary

Catalog of courses and problems
— Basic MATLAB

— Numerical Methods

— Calculus

— Control Systems

— Signal Processing

Requirements:
— Instructor: License association
— Student: MathWorks account

MATLAB EXPO 2017

Online Learning

£, hitps//coursework.mathworks.com/courses

* Yo c:d‘_;.f' Coursework  Cata |og

* Side of a rhombus

Differential Equations using MATLAB
by MathWorks 2 Assignments

Learn how to solve Ordinary Differential Equations in MATLAB

Linear Algebra using MATLAB
by MathWorks 2 Assignments

Learn the concepts of linear algebra using MATLAB. Nullspaces, characteristic equations, solving
systems of equations and matrix decomposition are some of the topics covered.

Optimization and Curve Fitting
by MathWorks 2 Assignments

Learn how to perform optimization routines and fit datasets using MATLAB

Numerical Integration using MATLAB
by MathWorks 1 Assignment

Use MATLAB functions to solve numerical integration problems

Introduction to Programming

by MathWorks 5 Assignments

4\ MathWorks

34



4\ MathWorks

Agenda

Online Learning <

« MATLAB Academy

MATLAB EXPO 2017
35



Challenge

Tool

Teaching

MATLAB EXPO 2017

Online Learning

Students do not know MATLAB

‘ MathWorks'

| do not want to teach MATLAB

Difficult In classroom

Outcome Is not satisfactory

36
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|
® L J L] [ ]

4\ MathWorks' | Training Services

Mathematical Modeling and Signal/lmage Processing & Control Systems,

Data Analytics Communications Robotics and
Automation

Statistical Methods in MATLAB Signal Processing with MATLAB (Simulink)  Simulink for System and
Algorithm Modeling

Machine Learning with MATLAB Image Processing with MATLAB Stateflow for Logic Driven
System Modeling

Optimization Techniques in MATLAB  Computer Vision with MATLAB Control System Design with
MATLAB and Simulink

MATLAB for Data Processing and Communication Systems Modeling with Designing Robotics

Visualization MATLAB (Simulink) Algorithms in MATLAB

Designing LTE and LTE Advanced Physical
Layer Systems with MATLAB

MATLAB EXPO 2017
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MATLAB Academy

: : MathWorks’
Online Learning < Mattiorks

MATLAB Academy

1A LMDLD ENTNTW caulLi
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MATLAB Academy

MATLAB Onramp

Complimentary training - 2
hrs duration

MATLAB for Data

Processing and

Visualization

MATLAB EXPO 2017

MATLAB Fundamentals

MATLAB for Financial
Applications

MATLAB Programming
Techniques

Machine Learning with
MATLAB

: : MathWorks’
Online Learning # Mattiorks

MATLAB Academic Online
Training Suite (MAOTYS)

= Includes all MATLAB
Academy Courses

= Bundled with the University
Campus License

= Available to all registered
University staff/students

= Access to course
completion certificate
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; : MathWorks*
Online Learning # Mattiorks

New Customized Course Offering:
System Modeling for Control Systems and Image Processing

Customized course for Indian academic audience based on trends in industry

Learning Outcome:

— Model-Based Design workflow including physical modeling, code generation, rapid
prototyping, in-loop verification

Use cases:
— Design of Control System for DC motor
— ODbject Surveillance System

Tools covered:

— MATLAB, Simulink, Simscape, Stateflow, Control Systems Toolbox, Image Processing
Toolbox, Computer Vision Systems Toolbox, Embedded Coder

MATLAB EXPO 2017
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4\ MathWorks

Agenda

Online Learning <

 MATLAB Courseware
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Online Learning

MATLAB Courseware

Search MathWorks.com

MATLAB Courseware

Educator Home Classroom Resources » Hardware Support License Options ~ Research

Electrical and Computer Engineering

Control of Mobile Robots Control Tutorials for MATLAB and Simulink

Professor Bill Messner
Professor Dawn Tilbury
Professor Rick Hill

f Professor Magnus Egerstedt
- JP de la Croix

Georgia Institute of Technology
Introduction to Model-Based System Design Advanced Model-Based System Design

Professor Marc Herniter ‘ Z Professor Zachariah Chambers
Professor Zachariah Chambers Professor Marc Herniter

Rose-Hulman Institute of Technology Rose-Hulman Institute of Technology
f"““':: Digital Speech Processing Embedded Control and Mechatronics
= === Professor Lawrence Rabiner Professor Farzad Pourboghrat
s e 15V M~ g Rutgers, The State University of New Jersey ‘ ‘ “ Southern Illlinois University, Carbondale

7 Do VT 7 | I ~ - - S RN A

MATLAB EXPO 2017

4\ MathWorks

42


https://www.mathworks.com/academia/courseware.html

Call to Action

Experiential <

Learning

Online Learning <

4\ MathWorks

Interactive Live Editor and App Designer
Hardware Connectivity and Internet of Things

MATLAB Online and MATLAB Mobile

Cody Coursework
MATLAB Academy
MATLAB Courseware

Learn how to use these resources in the next session on ‘Building a Course Implementation Plan’

MATLAB EXPO 2017
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WHAT IF EVERYONE
ON CAMPUS HAD MATLAB?

More than 1 million students and 700 universities around the world—including the top 10 ranked universities—
have unlimited access to MATLAB and Simulink with a Total Academic Headcount (TAH) license.

[ ]
= i I s®
= Faculty and students using - Fortune 100 companies R Google Scholar results

MATLAB to program hardware with a MATLAB license referencing MATLAB




