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Today’s Agenda:

- Q/A

— How can you download ALL of the demonstrations shown

today ?

Review Student learning styles
— Surface learning versus Deep learning

The MATLAB Technical Computing Environment

— How can it support/encourage Deep Learning?

& e
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Where can you find teaching resources ?

[4] Quadcopter DEMO —

| ©Quadcopter DEMO selector

DEMO TDY PRES TEACH_RES REFPORTS SYSTEM_CHECK
CAL_F_and_TQ

ODE . CAL_Elec_mot
O ®

DCM_derivative . ' . Linearize_and_CONT
ROT_Euler @) @ FuLL_MODEL
Inertia . / . DISC_and_CODE_GEN
OFF . . Begin@END
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Student Learning styles - Surface versus Deep

Deep approach: Surface approach
A desire to understand = Learning to pass an exam
Will take ownership of = Rote learning
learning.
How 7

Wants to Link concepts
and apply to problem
solving.

Disinterest in seeking
connections that link concepts

Regards learning as a

pleasant thing to do Learning is UNpleasant



| Fostering a Deep Learning approach:

Deep Learning:

s ‘ A desire to understand

Will take ownership of
learning.

Wants to Link concepts and
apply to problem solving.

Regards learning as a
pleasant thing to do

4\ MathWorks w2
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Technical Computing

Environment:

| Contributes towards |

Enhancement of
understanding

Enhancement
of
Understanding

Decompose BIG problems
Into several smaller
problems.

Provide choices on how to
solve.

Build upon existing skills
and experiences

Provide self serve support
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Enhancement
Of
Understanding:

Decompose 1 BIG
problem into several
smaller problems.

Build upon existing
skills and experiences

Choices on how to solve

Provide self serve
support

Quadcopter case study

Model
the vehicle

TASKS CONCEPTS

1St ’ 2nd’ 3rd year

-

/\ o

O
& =

Calibrate

the electric motors

N

TASKS CONCEPTS
1st, 2nd year

Curve Fitting

Control the
vehicle

TASKS CONCEPTS
3rd 4t year




Demo
these
tasks




' Task: Principal moments of Inertia

PL:PIXP(U

where

The P-frame UNIT vectors
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= Live Script
5 bh_task principal IL.mlx

Help

>> doc eig
>> doc Linear Algebra

Free MATLAB Courseware

&

Numerical Computing with MATLAB “

Applied Numerical Methods with MATLAB



http://au.mathworks.com/moler/tools_form.html?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/applied-numerical-methods-with-matlab/?s_iid=accourse_cw_ac_bod

| Task: Passive Rotations and Euler rates

euler rates
euler rates

euler rates =

rcos(y)+qgsin(y)
cos(0)

g COS (1/)) - r sin (gb)

pcos(8)+rcos(y)sin(8)+qsin(y) sin(0)

cos(6)

AN [p; q; rl;
simplify(euler rates)

) psi

Ap ‘ euler_rates
my_euler_rates

Na

H r

my_euler_rates

p 4\ MathWorks

Live Script
5 bh_task _explore_euler_rates CONCEPT.mlx

>> doc live scripts
>> doc matlabFunction
>> doc matlabFunctionBlock

Free MATLAB Courseware

Introduction to MATLAB

Aeronautical Systems-Guidance and Control



http://au.mathworks.com/academia/courseware/introduction-to-matlab/?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/aeronautical-systems-guidance-and-control/?s_iid=accourse_cw_ac_bod

'Task: Solving ODEs

BF =m.( By + Bw x By )

By o= B1P0 + Bw x (B1.Bw)

T F = m*(vDOT + w _x V)
vDOT = F/m - cross(w,vB);
T M = I*wDOT + w _x (I*w)
wDOT = invi(I) * (M — cross(w, I*w)):
Vb_dot
[3x1] Vb
v o -
Vm_0 Vb
ub,vb,wb

4\ MathWorks

= Live Script
f5l bh_task_integrate_6dof MATLAB.mlx

ODE solver
>> doc odei45
>> doc table
readtable

Free MATLAB Courseware

&

Numerical Computing with MATLAB “

Applied Numerical Methods with MATLAB

Differential Equations and Linear Algebra #-r



http://au.mathworks.com/moler/tools_form.html?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/applied-numerical-methods-with-matlab/?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/learn-differential-equations.html?s_iid=accourse_cw_ac_bod

Task: calibrate Thrust,Torque with speed

THRUST =k, x
TORQUE =k, x w

p =
Il

W."2;
b = TORQUE;

kM = A\b

Curve Fitting

<@\ MathWorks:

= Live Script
5 bh_task_do_F_and _TQ calibration.mlx

4\ Curve Fitting Teol - bh_ovfit_ app_sessicn

File Fit View Tools Desktop Window Help

Fit name: | TORQUE fit
X data: :W

Vdats:  TORQUE

Z data: i(none]

Weights: (none)

Results

4y the H & {ﬂ? @ - |E| Ia"g:"

| THRUST fit | + |

General model:
flx) = a™x"2

Goodness of fit:
SSE: 1.407e-05

RMSE: 0.00125

Coefficients (with 95% confidence
a= 1203e-07 (1168e-07,1.23

R-square: 09953
Adjusted R-square: 0.9959

 Custom Equaticn

¥

= f( |x

)

curve fitting

=11 a¥x"2

>> doc cvfit

>> doc linear equations
readtable

0.05 [

TORQUE

Free MATLAB Courseware
Numerical Computing with MATLAB a’

Engineering Models |

Engineering Models Il

Introduction to Engineering Analysis 11



http://au.mathworks.com/moler/tools_form.html?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/highschool/courseware/engineering-models-1/?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/highschool/courseware/engineering-models-2/?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/introduction-to-engineering-analysis/?s_iid=accourse_cw_ac_bod
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'Task: Linearise and Control design

= Live Script
= bh_task find trim_and_linearise.mlx
% bh_task_siso_control_design.mlx

T)——( — Fe) =Q—> pe) — (D)
ANG_CMD \ TQ Ta

P_CONT_too P_CONT

ANG_MEAS 7
\2)
ANG_dot_MEAS Help
v
4\ PID Tuner (bh_do_CONTROL_DESIGN_via_PID_TUMNER/INITIAL_PITCH_CONTROL_SYSTEM/P_CONT_too) - Step Plot Reference tracking — | o | E 2 |
FID TUNER 2| MO (2| cdBGGLeg (2| cdSB 5| SL [R| RST (U UWS M| NZMM ) NZCODY [P NZPBL |R|NZRob QMEH%L@@®E >> doc findop
P‘ﬁ::anl hd z:: Eara\lel :?::m: A & Scri\-er : RS:OI';ETI“E {seconds} Fas:ter ga |01 : @ E |> L L
v @O e .. ommE >> doc linearize
FLANT CONTROLLER DESIGN TUNING TOOLS RESULTS -
5 | Step Plot: Reference tracking I >> do c P l dTune r
5
5
&
© -
| bl b il | >> doc controlSystemDesigner
Tuned response
= = Block response
T  —_———--——
JUPE Free MATLAB Courseware
-
08 - " Tuned Block
. L . P 2.040 1
1 ;
E ‘ o
£ 06 - 4 ; f . . .
£ ,/ N vs o Control Tutorials for MATLAB and Simulink
’
L ’
0.4~
”I Perfermance and Robustness . B
, Aeronautical Systems-Guidance and Control
0.2~ " Rise time 0.514 seconds 1.94 seconds
I} Settling time 0.804 seconds 3.54 seconds
s Overshoot 0.697 % 0%
‘ Peak 101 i H
% : ; : Embedded Control and Mechatronics
Time (seconds) Phase margin 71.6 deg @ 2.89 rad/s  |83.5 deg @ 0.993 rad/s
Closed-loop stability  |Stable Stable 12



http://au.mathworks.com/academia/courseware/control-tutorials/?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/aeronautical-systems-guidance-and-control/?s_iid=accourse_cw_ac_bod
http://au.mathworks.com/academia/courseware/embedded-control-mechatronics/?s_iid=accourse_cw_ac_bod

| Fostering a Deep Learning approach:

Deep Learning:

s ‘ A desire to understand

Will take ownership of
learning.

Wants to Link concepts and
apply to problem solving.

Regards learning as a
pleasant thing to do

4\ MathWorks
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Technical Computing
Environment:

| Contributes towards |

Enhancement of
understanding

Enhancement
of
Understanding

Decompose BIG problems
Into several smaller
problems.

Provide choices on how to
solve.

Build upon existing skills
and experiences

Provide self serve support

13




Teaching and Learning
Resources.

&\ MathWorks:
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| For Educators

— O
v 9

s:/ oo mathworks.com/academia/courseware O ~ & || 4\ Courseware based on MAT..

ATLAB Courseware a

Educator Home = Classroom Resources +  Hardware Support  License Options +  Research

Mathematics

Applied Numerical Methods with MATLAB Differential Equations and Linear Algebra

Professor Steven C. Chapra | , Professor Gilbert Strang

Tufts University Massachusetts Institute of Technology
Cleve Moler
MathWorks

Numerical Computing with MATLAB MATLAB Courseware Search MathWorks.com

Cleve Moler
MathWorks

Educator Home  Classroom Resources +  Hardware Support  License Options +  Research

elated Booke S ' Earth, Atmospheric, and Ocean Sciences

Geoscience with MATLAB

| fom SERO@Caretr MATLAB Courseware
Educator Home  Classroom Resources +  Hardware Support  License Options ~  Research
I I . . .
. ntroduction to Engineerin
Related Books Earth Sciences 9 9

Engineering Models | Engineering Models I
Professor Kathleen Ossman ) Professor Kathleen Ossman
Professor Gregory Bucks B Professor Gregory Bucks
University of Cincinnati University of Cincinnati

http://www.mathworks.com/academia/courseware

e i Discovery-Based Learning Engineering Problem Solving
Professor Steve McKnight Professor Stanley Hsu
' Professor Rajeevan Amirtharajah

- .' < : L
r r I C I m Professor Gilead Tadmor
C u u u Northeastern University Professor Andre Knoesen
University of California, Davis
materials:
u ) Introduction to Engineering Analysis

Professor lvan V. Bajic

Professor Fabio Campi

MATLAB Courseware S

15


http://www.mathworks.com.au/academia/courseware

|Cody Coursework™

Online automated grading system for
MATLAB assignments

Create online private courses and assignments
Students execute MATLAB code on the web
Control the visibility of the test suites from students.

Visualize solution results using MATLAB graphics

Download all student attempts and report on grading data

Problems

http://mathworks.com/help/coursework/
cody—coursework—for—instructors.html

4\ Solve Problem - Cody Cc %

& C 1} | & https://coursework.mathworks.com,/courses/357-bh0123-matlab-science-and-systems/problems/11463-q1b-calculate-the-fr & tr

it Apps G Google A\ AUTMW 4\ MathWorks - Acader: 4\ Videos and Webinars 4\ Cody Coursework G Gmail 4\ MATLAB Academy

Create Report : Assignment 1
1b:: Represent a piecewise linear ...
Assignment 1
2b:: Derive the ANALYTICAL solufi...

Last best solution as of today

2e:: Calculate the Frequency Res... - All solutions

Report Format CSY [«

Excel

2f_1:: Derive the ANALYTICAL sol...

2f_2:: Calculate the unit STEP res... | ]

@ Last best solutions submitted by due date(05 Jun 2015 2:00 PM UTC)

<4 Cody Coursework Course ISEEU STUDENT v
== VA LAD DOCUITIE .
Course Details & expand atl‘ 17 -
18| % INSERT YOUR CODE HERE:
LAB: Least Squares 19
2060 R = 1000; % ohms
# LAB: Linear systems 21 R1 = 2008; % ohms
22/C = le-3; % ohms
Q1a.) Derive the 23
ANALYTICAL solution for 24'a = 1/(R1*C);
the Transfer Function 25 b = (R1 + R)/(R1*C*R);
26|% define the transfer function
le.)Calculatethe 27 my_tf_FH = @(5) ( (5 + 3 ) ./ (s + b))
Frequency Response of 28
iz oisi=t 29|% define the "s" vector
Q1c.) Derive the 30 the s = j * the w vec;
ANALYTICAL solution for 31
the step response of the 32 % evaluate the transfer function at "s" -
system > 4
Q1d.) Calculate the unit
STEP response of the
system The due date for this assignment has passed.
== - |
No limit

<\ MathWorks:
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http://mathworks.com/help/coursework/cody-coursework-for-instructors.html

For Students A‘

The 1st Stop: .... For students
« MATLAB ACADEMY (the portal)

— Access a free interactive training course called MATLAB Onramp

PLOTS APPS SHORTCUTS 2] 2| Pl_new (2| P2_CODY |A| P3_6dof (2| P4 Robo S| SL (C) CCC LS R N TR Search Doc
. E:::j | =3 [ Find Fies & E Lizy New Variable | Analyze Code IEI E {0} Preferences E% O (*% Community

Open Variable « Fun and Time Set Path = Reguest Support
MNew  New Dpen |l=| Compare  Import Save E’ & Simulink  Lavout ﬁ Add-Onz Help
Script w Data Workspace | Clear Workspace w |7 Clear Commands ~ * |l Paraliel = - ~ B =] Learn MATLAB
FILE YVARIABLE CODE SIMULINK ENVIRONMENT RESULRLIN

‘ RN

©

4\ https://matlaba r O~ @ C || 4\ MATLAB Academy

MATLAB Academy

Learn MATLAB for Free Launch the FREE

Hands-on practice sessions and demonstrations

course called
Launch MATLAB Onramp MAT LAB O N Ram p

(® Preview (1:24) | View my courses

17



For Students A‘

The 1st Stop: .... For students

= MATLAB Onramp
— Provided through your web browser
— Introduction of programming concepts
— Students answer questions ... and get IMMEDIATE feedback

- O *
e 4\ hitps://matlabacademy.mathworks.com/R2016a/portal.hitml” 2 ~ @& & || 4\ MATLAB Onramp by ‘:’
» MATLAB academy MATLAB Onramp 3% complete Bradley Horton
= 6.1 Performing Array Operations on Vectors < previous next >
Task 1 O
>> load datafile WORKSPACE
Info: MATLAB is designed to work naturally with >> density = data(:,2); Name | Value Size ' Class
arrays. For example, you can add a scalar value to >> vl = data(:,3); [Hd...7x4...7x4 _double
>> v2 = data(:,4);
all the elements of an array. FHd..[05... 7x1  double
>>y =X + 2 e EHvi [40... 71 double

HHv2 [05... 7x1  double]

Try adding 1 to each element of v1 and store the

result in a variable named r. F r e e

Hint | See Solution

Interactive

tutorial

4

18



Connecting to Hardware

http://www.mathworks.com/hardware-support/home.html

<\ MathWorks-

4\ MathWorks-

Hardware Support
Connect MATLAB and Simulink to

Hardware

Search for supported hardware

— Explore hardware by vendor —

Popular: ARM, Arduino, Altera, National Instruments
Raspberry Pi, Xilinx, Android, STMicroelectronics, K

19
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Wrap up

&\ MathWorks:
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Q/A:

Are there some
guestions please ?

Download the
examples that you
saw today ... and
more that you didn't !

2016

[4] Quadcopter DEMO

| ©Quadcopter DEMO selector

DEMO TDY PRES TEACH_RES REFPORTS SYSTEM_CHECK

CAL_F_and_TQ

0ODE

DCM_derivativ

ROT_Euler @) @ FuLL_MODEL
Inertia @) @ DISC_and_CODE_GEN
OFF Begin@END

DEMOS

CAL_Elec

Linearize_and_CONT

>> bh_sté??ﬁ;:&gggw
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