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Let’s do this by the numbers:

1600 Developers <\ MathWorks-

100 Products

2 Releases every year (2 and b) 20]6

5004+ Pages of release notes (“what’s new”) for 22016

40 Minute presentation
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http://au.mathworks.com/products/?s_tid=gn_ps

&\ MathWorks:

P f 9 far-reaching and thoroughgoing in effect
rO un us P especially on the nature of something

- Today’s 20162 highlighted features
— Everybody, everyday
— Machine Learning
— Vision, Sound, hardware

- Doyou ... teach ... learn
— Free auto grading of assignments

— Free training courses
— MATLAB in a web browser, and more

20]6 https://www.vocabulary.com/dictionary/profound 3
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Live Editor

@\ MathWorks

Accelerate Exploratory Programming and Analysis

An additional editor for scripts

Work more efficiently

Write, execute, and test code In
a single interactive environment

Generate results and graphics
together with the code

that produced them

2016

|=| Live Editor - C:\Demos\16a_Demos\live_editor_scripts\Sunrise_Sunset.mlx E@
[oeers R - - - - -kl
EE:I '?j % IE Find Files ﬁ} ﬂr B I UM E‘ Iil z Equation D b
=i Go T SENO - — @ Hyperlink - =
New Open Save Li} Compare EH] ete ‘é & Code Text Section & Hyperin Run Run
- - ~ = Print L Find « wE| |Fap Break || Image Mormal Heading All  Section «
FILE NAVIGATE FORMAT INSERT TEXT STYLE RUN
Sunrise_Sunset.mbx I
For this example_ we will use Boston as our location. We can = C B -
see how the solar time correction changes over the course of a
year. longCorr = 15.7600
solarCorr = 1x365 double
ST = =Lt 12.0548 11.6103 11.1706 10.7361 ---
lat = 42.36;
UTCaff = -5: Solar Time Correction
' 35
longCorr = 4*(long - 15*UTCoff) 30 f/ \
days = 1:365; . Y\
B = 360*(days - B1)/365; = /
EoTCorr = 9.87*sind(2*B) - 7.53*cosd(B) - 1.5%*sind(B); & 20 . \
=] LN !
solarCorr = longCorr + EoTCorr = / \
= 15 / % /
clf 1o b NS
plot{days,selarCorr) \ ;.-”f
axis{[1 365 0 35]) 510N /
title('Solar Time Correction') 0 b,
xlabel('Day of Year') 50 100 150 200 250 300 350
ylabel('Minutes"') - Day of Year
3 -




Live Editor

Create Interactive Narratives

= Create the story you want
to share with others
— Add titles, headings, and formatted text

— Add equations, images, and hyperlinks

= Let them reproduce, validate,
and extend your work

= Use live scripts to teach

— Create lectures that combine
explanatory text, mathematical
equations, code and results

2016
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|/ Live Editor - C:\Documents\MATLAB\sunriseSunset.mbx
LIVE EDTOR

EB:I -?j % IEF"“’F“ES 4 @ 8 L U I = EEquatan

| Compare GoTo or -
New Open Save L= e o & Code Text Section

c) Hyperiink

Heading

=l
L= - e =ONT © T
> B
- Run All Run
Title: Section

- ~ v =Pt (| Find = | zoh Break |- |Image Normal
FILE NAVIGATE FORMAT INSERT TEXT STYLE Run all sections (F5)
sunriseSunset.mbx +
- Solar Declination -
s 0 =
Solar Declination
1 )_ ,/.. AN
( .w !\“ -
10
Declination = 0 at Declination = 23.45 at 13
Wernal and Autumnal Equinox Summer Solstice a8
10
The solar declination is 0° at the vernal and autumnal equinoxes and in the northern
hemisphere rises to a maximum of 23.45° at the summer solstice. On any given day of the year 20
(d), solar declination (&) can be calculated from the following formula:
-30
100 150 00 250 100

8 = sin™" [5in(23.45) sin (22 (d - 81))]

delta = asind(sind{23.45)*sind(360*(days - 81)/365)); % Solar declination
clf

plot(days,delta)

axis([1 365 -30 30])

title('Solar Declination')

xlabel('Day of Year')

ylabel('Degrees')

Estimating Sunrise and Sunset

Knowing the local latitude (¢ ). the sun's declination (&) and the solar time correction { 5C)
allows us to calculate the time of sunrise and sunset. Sunrise and sunset are calculated in
Standard Time

“1a -
. cos™! ~mngmng
sunrise = 12 - ———— - =

Day of Year

Sunrise and Sunset

=

Time of Day

Day of Year
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Live Editor

Integrate Symbolic Math in Live Scripts

|=] Live Editor - C:\Program Files\MATLAB\R2016a\toolbox\symbolic\symbolicdemos\DiffLiveExample.mix o= =N

LIVE EDITOR EEHL I BRSEE0

- Combine analytic and numeric techniques to a2 OB EEE S BIUM B B 20T ] e . 2 E

New Open Save |
- - - E;pmt (LFind ~ | =] o= = Break islmge Normal Heading Al Section v

develop and validate mathematical models - e s e

| ComputationalMathematicsLiveExample.mix

Computational Mathematics in the Symbolic Toolbox 5E
= Improve accuracy and efficiency of algorithms s,
by providing exact solutions
= Computational mathematics are A ZAN\S
displayed using math typesets T — [T < _
Differentiation &= - Integration Be
+ New functions for plotting mathematical T [

expressions and equations

= Simulink and Simscape integration i 1 . WS

2016 !
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App Designer Integrates the Primary Tasks of App Building

Pulse Generator =3 =

= Apps are interactive applications for s e ““ ™ s
performing common tasks e - M”H | W
s e ol R

@ o & -l Wil
= App Designer makes app building more e e - L\Jll," vu I t”.‘

efficient by letting you quickly move between

visual design and code development L isseien

nnnnnnnnnnnnnnnn

= App Designer includes:
— Enhanced design environment

— Expanded Ul component set
— Code integration

= Tight synchronization of design and
code views with embedded editing o

- New object-based code format that makes it = oo
easier to share data between parts of theapp =

function btnMonth F 1tButtonPushed (app)
'B C lculate h hl; payment

2
22
23
24 - unt = a p;a L A unt.value ;
] 5 = rat app.n I terestRate.Value/12/100 ;
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Pause Long Running Programs

= New feature allows you to troubleshoot problems
without specifying breakpoints in advance

— Pause execution of a program from the Editor

— Enter debug mode

— Resume program execution

R2016a 9



More Graphics Features

polarplot

Including negative radial axis limits

Access polar plot properties

Family of parametric plotting functions

fplot
fplot3
fcontour
fsurf

fmesh

[4] Figure 5 Figure - O X

File Edit View Insert Tools Desktop Window Help k!

Udde | AROBEL- |2 |0H| =1

&5
K550
.4&&&”

X

XXX

;.

40"-
30 4 &
%
SN,
20 SO0 0.0,
ﬂ«%ggﬁﬁghn,

Before .. AND still in R2016a

New to R 2014

fh 3d = @(x,y) 5 + x.%2 + y."2

.
4

fh 3d = @(x,y) 5 + x.*2 + y."2 ;

[X,Y] = meshgrid(-5:0.2:5, -5:0.2:5);

Z = £fh 3d(X,Y);

surf (X,Y,Z2) ;

fsurf (fh_3d) ;

<\ MathWorks:
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Machine
Learning
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Apps for Machine Learning Statistics and Machine Learning Toolbox

Computer Vision System Toolbox

- Classification Learner app =
— Get started by automatically training a o+ E® - M| [
selection of models st i g . "
. . mm,wuflrzuick_.ro_ﬁain DECISION TREES TOP =
— visualizes results by class labels, @ ol e i
— logistic regressiqn classific_ation now part o U
of the model options (for binary response oucmmn Scne] osc. -

cases)

2016 13
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Apps for Machine Learning Statistics and Machine Learning Toolbox

Computer Vision System Toolbox

e H ok t t = Optical Character Recognition (OCR) app
r 4 [¥] ¥ r = ¥ = 4] g 4 i 4] 1] r

| | t | — Train an optical character recognition model
[[ p ou refug £ tu Bat DI] ut to recognize a specific set of characters

vegetables pour will qromw

horng and a goatee beard

1 I N I 4

and nobobdy will [ike pou

2016 14



Deep Learning for Object Classification

- Deep learning enables face detection,
autonomous robotics, and ADAS

« Convolutional neural network (CNN)
algorithm added to Neural Network Toolbox

» ==
Ol

= Uses cuDNN (a GPU-accelerated library from NVIDIA) %
<)

(requires Parallel Computing Toolbox)

= The MATLAB platform enables engineers to
build complete applications using deep learning

— Data labeling
— Training large data sets with GPUs using Parallel Computing Toolbox
— Use object classifier as part of broader application

R2016a

=7
{ 7
e

.","/

| ROIBoundingBoxes ¢ |

4\ MathWorks'

Neural Network Toolbox
Parallel Computing Toolbox

Vanables - ROIBoundingBoxes

115 struct with 2 fields

Fields ImageFileMame @Boundingﬁq »

£ 1
1 'E\jobarchive\Bvisio... |[1273,1063,225,2:

15
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Demo
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Vision
Hardware

Sound

2016
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2016

Audio System Toolbox

Design and test audio processing systems

= Libraries of audio processing
algorithms and examples

- Low-latency audio streaming from and to standard
audio interfaces (e.g. ASIO, CoreAudio, ALSA) Vol

™ LY.
=

= Live-tuning of MATLAB and Simulink
via Ul and MIDI controls

ooal N
- VST plugin generation to run on - L
Digital Audio Workstations '

2016

18
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3D Vision Computer Vision System Toolbox
Image Acquisition Toolbox

= New advanced algorithms added to
Computer Vision System Toolbox
— Structure from motion
— Bundle adjustment

= Support for Kinect for Windows v2 added to
Image Acquisition Toolbox

— Allows you to acquire images, depth maps, skeleton data,
and metadata from Kinect for Windows v2

2016 19
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Did you know °?

— NOT new .. but new’ 1ish

2016



MATLAB Online

Access MATLAB® from your web browser.

e Justlog in to use MATLAB.

You get MATLAB Drive™
« 500Mb of storage
« available wherever you go.

Share files:
» Collaborate with colleagues
e publish as HTML or PDF
documents.

http://au.mathworks.com/products/matlab-online/

Eile Edit View History Bookmarks Tools Help

4\ MATLAB X |+

€ ’ @ hitps://matlab.mathworks.com

c Search f:? B ¥+ # B

|#) Most Visited || Getting Started o\ TMW_AU 4\ Courseware 4\ Cody Coursework 4\ MATLAB Academy 4\ MathWorks - Educators

P | =
FIGURE L | =
oo e & B O [ BT @ escommy
New  New - Download Import Clear Show Clear View  Parallel Help. @Feedhack
Script - Data  Workspace~ History Commands~ hd = -
FILE | VARIAELE | CODE | EMVIRONMENT | RESOURCES |
CURRENT FOLDER 50
5 /users/caffrey3 40
Hame s
» [ Published 80
» [T Shared 20
f] bh_test_sg_stuffm 10
0
0 2 4 6
Figure 1 + [+]

COMMAND WINDOW

>= X = 1:0.1:5;

==y = 3*¥X."2 - B*X + 12;
WORKSPACE ==
>>
== plot(X,y)

MName= Value Size Class
HL 51x51 d...51x51 double
>
HHX  fxdfdo. 1x41  double
Ha (1234515 double
ans ‘fusers/ ...1x15 char

@11 xt Light 1x1 matlab. .
@2 1xt Light 1x1 matlab. .
logoax 1x1 Axes 1x1 matlab.
[®s 1x1 Sur..1x1 matlab. ..
HHy  fx4fdo.1x41  double
(=2 1x1 zoom 1x1 matlab. ..

-

Currently available with: Total Academic Headcount licenses, MATLAB and Simulink Student
Suite*, and MATLAB Student*.

*Requires SMS to access MATLAB Online.

@\ MathWorks
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http://au.mathworks.com/products/matlab-online/
https://matlab.mathworks.com/
http://au.mathworks.com/matlabcentral/fileexchange/51940-matlab-drive
http://au.mathworks.com/academia/matlab-campus.html
http://au.mathworks.com/academia/student_version/
http://au.mathworks.com/academia/student_version/
http://au.mathworks.com/services/maintenance/

MATLAB Mobile

MATLAB Mobile for your iPhone, iPad,
or Android:
» connects to MathWorks Cloud
e connects to your computer.

Evaluate MATLAB commands,
e run scripts,
» create plots and figures,

Access Sensors on your phone and
stream to your desktop

http://au.mathworks.com/products/matlab-mobile/

4\ MATLAB Mobile

>> Syms X y;
>> [x2 y2] = sol

X2 =

- (3*57(1/2))/2 -
(3*57(1/2))/2 -

y2 =

3*5%(1/2))/2 -
\3*5%(1/2))/2 -

ve(y + x?2 == 1, x - y == 10)

1/2
1/2

21/2
21/2

>> H = tf([1 6.1 7.5],(1 0.12 9 6 0])

H =

s"2 + 0.1 s

s™ + 0.12 s°3 +

Continuous-time

7S

transfer function,

Acceleration

> Orientation

Azimuth

degreos

Pitch

degrees

Roll

degrees

v Avmidav Vlalaalbe,.

&\ MathWorks

-0.139

9.512

-90.856

-0.729

11.018

Currently available with: Total Academic Headcount licenses, MATLAB and Simulink Student

Suite*, and MATLAB Student*.

*Requires SMS to access MATLAB Online.

23


http://au.mathworks.com/products/matlab-mobile/
http://au.mathworks.com/academia/matlab-campus.html
http://au.mathworks.com/academia/student_version/
http://au.mathworks.com/academia/student_version/
http://au.mathworks.com/services/maintenance/

|
MATLAB Academy ---- MATLAB Onramp

https: / /matlabacademy .mathworks.com/

Learn MATLAB for Free
- O X Launch MATLAB Onramp now

4\ https://matlabacademy.mathworks.com/R2016a/portal.htrml” O ~ & & || <\ MATLAB Onramp 7. 19 @ :

» MATLAB academy MATLAB Onramp 3% complete Bradley Horton
= 6.1 Performing Array Operations on Vectors < previous next >
Task 1 '
>> 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
all the elements of an array. >> V2 = data(:,4); Hd...[05... 7x1  double
E—— N Task 1 EHv1 [4.0... 7x1  double
v2 [05... 7x1  double
Try adding 1 to each element of v1 and store the F r e e

result in a variable named r.

Hint | See Solution

Interactive

tutorial

bl 24
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|
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

Course Details

Data Types

Create Numeric Array

Create Cell Array

Op PROBLEM

Programming Flow
if-else-elseif

O PROBLEM

Elementary Math
Length of the hypotenuse
Fibonacci Sequence

of PROBLEM

Engineering Problems

Projectile Motion

5 PROBLEM

Today's Excercises
Ex1 - Numeric Array

Ex2 - Projectile Motion

Create Cell Array

Create a cell array where the first 10 elements are numbers from 1 to 10, and the 11th elementis the
character from the function input x.

For example, ifinput x is 'a’, then the 11th element of the output cell array y should be "3’
Relevant Documentations:

= Cell Array

= Array to Cell Array

Solution

The following text area contains a copy of Solution 112067 [[] MATLAB Documer

function ¥ =
% Do not modi

%% Flease rla

%% and this line.
end

data

http://coursework.mathworks.com

21_1:: Derive the ANALYTICAL sol...

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

24 PROBLEM
Problems
1b:: Represent a piecewise linear ... Create Report : Assignment 1
Assignment 1
2b:: Derive the ANALYTICAL soluti...
@ Last best solutions submitted by due date(05 Jun 2015 2:00 PM UTC)
2e: Calculate the Frequency Res... - Last best solution as of today

All selutions

Report Format CSV [«

Excel

@\ MathWorks
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P f 9 far-reaching and thoroughgoing in effect
rO un us P especially on the nature of something

- Today’s 20162 highlighted features
— Everybody, everyday
— Machine Learning
— Vision, Sound, hardware

- Doyou ... teach ... learn
— Free auto grading of assignments

— Free training courses
— MATLAB in a web browser, and more

20] 6 https://www.vocabulary.com/dictionary/profound 21
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Morning tea
En J Oy the Data Analytics and Machine Learning with | o ccification |
MATLAB 2016 4__E Learner APP |
conference Lunch
Teaching and Computer Vision
8 Today’s 20162 Assessment System Design:
: : | CODY _ Resources for Deep Learning and | ;-2 o
highlighted features Coursework | MATLAB and 3D Vision DZe;lizzzing
— Everybody, everyday Simulink 7 T D ———
— Machine Learning Modelling Distributed
— Vision. Sound. hardware NS Simulation and Computing with
’ ’ ‘Live | _ Control of a MATLAB
 Editor
Quadcopter
- Do you ... teach ... learn 2010
— Free Curriculum packages Afternoon tea
— Free training courses Developing Robotics | Wireless Design in
. - Applications in MATLAB
MAC\ITLAB In a web browser, MATLAR:
and more Introducing Robotics
2016 System Toolbox -
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Accelerating the pace of engineering and science
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