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mmw 9.9.1: 3D line plots.
1) plot3() requires three scalar inputs.
O True
@© False

2) Suppose xArray, yArray and zArray are all 10 x 3 arrays.
plot3(xArray, yArray,zArray) produces a plot with three

Introduction
to MATLAB s

3) Given the array variables masscharge, spectra, and time from the
example above, the statement plot3 (masscharge(:,2:6),
:6), spectra(:,2:6)) produces a plot with five lines.

@© False

Correct
plota() typically takes three array inputs, each index

representing a point in 3D space. The function can even
take 20 arrays as inputs.

Correct

plot3() creates a line plot for each column of data when
given 20 arrays as arguments

Incorrect

plot3() creates a line plot for each column of data when
given 2D arrays as arguments, and the single colon
operator for the row index and the integer indexing row
array 2:6 retrieves five columns of data from the array
variables for plot3().
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Typical Lab Workflow
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Laboratory Models

Virtual

Virtual Labs exist in the virtual
space to simulate a process, test,
apparatus, or other activity.

Realism Cost

Complexity
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Hardware at Home Remote
Hardware Labs incorporates kits, mobile Remote Labs use equipment that exists
devices, or other components that exist at on campus but is viewed, accessed, or
home or off campus. even controlled by students remotely.
Logistics Industrial tools Objective
Collaboration Experience Industrial workflows
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Approach 1: Virtual Lab o
Example: RC Circuit e
- Goal: SEEEm-
— Introduce RC Circuits and reinforce concepts via | | e 4 i B
labs
= Approach: o

— Introduce the concept

RC Circuit Simulation

— Derive and explore the mathematical i -BCERE For Sy
representation of RC Circuits HT

— Explore in ‘virtual lab’ using Simulink _I—DE:QOD—RI

— Assign problems to explore further f ’ T

— Create a project report | '

Voltage Source



Demo 1 highlights

Introduce a new concept

Explore it mathematically

Perform virtual experiments

Extend exploration to advanced concepts
Capture everything in a report

Products used:

MATLAB

Symbolic Math Toolbox
Simulink

Simscape

Simscape Electrical

Experir?a
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Approach 2: Hardware-at-home
Example: Deep Learning with a Smartphone

Write a Function to Classify an Image

. You can write a function in MATLAB Mobile that performs all the previous steps
= GOaI . to classify images.

On the Files screen, create a new script in your MATLAB Drive™ folder. Name

— IntrOd uce StUdentS to Deep Learn | ng the file camnet.m. Define the camnet function as follows and save the file.

function value = camnet(cam,nnet)
img = snapshot(cam, 'manual’);
pic = imresize(img,[224,224]);
value = classify(nnet,pic);
" image(pic)
=  Approach: \

title(char(value))

— Introduce theory in the class N
— Set up iOS mobile device to use MATLAB Mobile
— Access pre-trained GooglLeNet network \ Z
— Use mobile device camera to set up Deep = (7 \ 70
Learning exploration experiment ’—\ﬁ\ \
Y T

https://www.mathworks.com/help/matlabmobile/ug/classify-images-from-ios-camera-using-deep-learning.html

1
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Demo 2 highlights

Use readily accessible hardware

Explore & experiment with advanced concepts
with ease

Products used:

MATLAB
MATLAB Mobile
Deep Learning Toolbox
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‘MathWOYkS’ Products Solutions Academia Support Community Events

Hardware Support Search Hardware

Overview  Search Hardware Support ~ Request Hardware Support

Connect MATLAB and Simulink to Hardware

Q

— Explore hardware by vendor — v

Popular: ARM, Arduino, Intel, National Instruments,
Raspberry Pi, Xilinx, Android, STMicroelectronics, Keysight

Live Data Streaming Generating Code and Targeting

Get MATLAB | ¢

Hardware Support ~

§ Tral software &, Contact sales

Project-Based Learning
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Approach 3: Remotely-Accessed Hardware
Example: Traffic Monitoring and Analysis

= Goal:

— Provide recommendation for traffic/lane
management based on remotely collected traffic
data

Traffic flow for past 48 hours Z o

‘ll'ggfﬂc Density every 15 seconds for last 48 hours

&\ MathWorks:
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2020
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- Approach: i vy
- @ |[*alraspoerrypi_viptratticta3_pensity »

— Acquire data generated by remote hardware and
stored on an loT platform

Live Traffic Monitoring with Raspberry Pi Hardware

To run his model on hardware. on the Semulnk Edior toolbar, clck he
Run'" button. N sternar™. This mode
o o b n the model whia

— Analyze data locally
— Share recommendations for wide consumption via

loT —
— Create a report

v
1
£
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Demo 3 highlights

Acquire data generated by remote hardware
Analyze data locally

Use loT for collaboration

Products used:

MATLAB
Statistics & Machine Learning Toolbox
ThingSpeak

&\ MathWorks:
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thingspeak.com

l:lThingSpeak'“ Channels Apps  Support~ CommercialUse  How to Buy 0

-—

- ""f.

S,

—_—T

ThingSpeak for ol

Projects / ///////////7/////
\

;;»s

ST

B
Data collection in the cloud with advanced data
analysis using MATLAB

Get Started For Free Learn More

ThingSpeak for Students and Educators ThingSpeak for Air Quality Monitoring

Implement loT research projects quickly with built-in MATLAB data analysis tools and real- Build loT services for remote monitoring of air quality sensors, and create MATLAB models
time sensor data collection to predict pollution levels

4\ MathWorks
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How do | get started?
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‘ I\"Iath\'\/orks" Products Solutions Academia Support Community Events

Educators

Get MATLAB @ aes
aen

Teach with MATLAB and Simulink Curriculum Resources « Online Teaching + Campus-Wide License «

Online Teaching with MATLAB and Simulink

Whether you are transitioning a classroom course to a hybrid model, developing
virtual labs, or launching a fully online program, MathWorks can help you foster

active learning no matter where it takes place. Here you will find resources and

ideas for providing hands-on experiences with MATLAB and Simulink, plus tools
for delivering instruction, engaging students, and assessing outcomes.

"
=

=

= =
=

Instructional Resources Virtual Labs and Projects

Learn how a professor

online and

Online Assessments
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www.mathworks.com/matlabcentral/topics/distance-learning.html

4 Math\NorkS' Products Solutions Academia Support Community Events @ EEE

Distcnce Leorning Community Search Distance Learning Community

MATLAB Central v Home  Explore Contlribute v My Activity

Welcome to the

Online Teaching with MATLAB and Simulink . .
Distance Learning

- Whether you are transitioning a classroom course to a hybrid model, developing virtual labs, C ommun ify
or launching a fully online program, MathWorks can help you foster aclive leaming no matter
where it takes place. Moderator.
. Jiro Doke
7\, g » Leam more
A This is a world-wide community for

educators who are teaching remotely
or online using MathWorks tools. It
houses resources, such as articles,
Discussions code examples, and videos, as well as
an area where community members
can ask questions or hold discussions
1 around best practices in distance
learning.

0 Discrete vactors plotting problem

Latest activity by Jeff Aldarson on 23 Oct 2020 at 16:44

Tags: plotting vector unit graph, distance_learning reply

‘ Follow the community }

‘ Live Script to help student understand concepts

Latest activity by jiro on 14 Oclt 2020 at 14:50 O m

Tags: live scripl, interactive text, distance_learning replies
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Key takeaways

= Choose one or a combination of online lab approaches that work best for
you
— Virtual
— Hardware-at-home
— Remotely accessed hardware

- Explore the MATLAB & Simulink based resources that could help

= Share your thoughts with us at the Distance Learning Community

20
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Q&A
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Approach 1: Virtual RC Circuit Lab

Experiment 1: Effect of changing parameters

As you see we have the following two equations describing the behaviour of the system. We first create a MATLAB function
from the symbolic expressions of voltage and current

Vc
Ic

matlabFunction(V)
matlabFunction(i)

Set controls to modify resistance, capacitance and input voltage

Rc = 451 \/ ; % Ohms

Cc = 0.0007 ) ; % Farads
Vsc= [10 |5

tc = 0:0.01:1;

figure;

subplot(211); plot(tc,Vc(tc,Cc, Rc, Vsc)); grid on; xlabel('Time (sec)'); ylabel( 'Voltage (Volts)')
title('Voltage and Current Characteristics');
subplot(212); plot(tc,Ic(tc,Cc, Rc, Vsc)); grid on; xlabel('Time (sec)'); ylabel( 'Current (Amp)')
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Experiment 2: Basic RC - Charging and Discharging

RC Circuit Simulation

- Charging and Discharging Capacitor
J_ﬂ > -DC & AC Power Supply
Pulse
—>|Trigger .
| {Hi Output Y -
+ >
Lo R1 +
Switch c T
Voltage Source

1. Load & Run the Simulink Model
2. From the plots expermentally estimate the "Time Constant" of the Charging and Discharging

Vo(t) = 1 —e™

io(t) = e
1 pi Current and Volt: time
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