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Talks showing off new features

= \What's New in Simulink in Releases 2015a and 2015b
— 11:15-11:45

= Machine Learning for Predictive Modelling
— 14:30-15:15

= Development and Testing of Robotic Applications Using MATLAB and
Simulink
— 16:15-17:00
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A quick look at some new features
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New AXxis Location: origin

.

0.8 -

x = -10:0.01:10; 06

plot (x, sinc(x)) g4
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New AXxis Location: origin

.

0.8 -

x = -10:0.01:10; 06F

plot(x, sinc(x)) oal
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set (gca, 'xaxislocation', 'origin' )
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New AXxis Location: origin

x = -10:0.01:10;

plot (x, sinc(x))

set ( gca, 'xaxislocation', 'origin' )

set ( gca, 'yaxislocation', 'origin' )

MATLAB EXPO 2015
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Bivariate Histograms

X = randn (100000, 1);

histogram (x)

MATLAB EXPO 2015
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Bivariate Histograms

X = randn (100000, 1);
y = X .* randn (100000, 1);

histogram2 (x, vy)
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Array Size Limit

Have you done this?

O

% I need an array with a million elements

MATLAB EXPO 2015
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Array Size Limit

Have you done this?

% I need an array with a million elements
V = rand (1000000) ;

MATLAB EXPO 2015
UNITED KINGDOM
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Array Size Limit

Have you done this?
% I need an array with a million elements
V = rand (1000000) ;

What happens now?

MATLAB EXPO 2015
UNITED KINGDOM
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Array Size Limit

Have you done this?

o

V = rand (1000000) ;

What happens now?

Error using rand

Requested 1000000x1000000
preference.

MATLAB EXPO 2015
UNITED KINGDOM

(7450.6GB)
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% I need an array with a million elements

array exceeds maximum array Silze

12



Array Size Limit
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MATLAB Workspace Preferences
MATLAE array size limit

Error using rand

Requested 1000000x1000000
preference.
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(7450.6GB)

array exceeds maximum array Size
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Working with “Grouped Data”

What is the average departure delay for each airline?

¥» T(1:15,:)
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Working with “Grouped Data”

[ groups, airline] = findgroups( T.UniqueCarrier );

*» groups (1:10) airline = >» T.UnigqueCarrier(1:10)
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Working with “Grouped Data”

meanDelay = splitapply( @mean, T.DepDelay, groups );

meanDelay = >> T.DepDelay (1:10) >> groups (1:10)

g.4664
7.8672 ans =
0.7273
7.8045 14

10.9007 -5
T.6073
9.9009 20
7.2765 -1
9.7174 0

12.3190
2.8806

10.0412

-1.1878
7.6959
2.6522
9.2473
5.7511
9.3809
7.1375
5.6855
9.3467
7.0602
T.T78T
3.9444
9.2057
T7.6384
8.9213
8.3746

13.5595
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Working with “Grouped Data”

airline meanDelay
[groups, airline] = findgroups (T.UniqueCarrier); 'oE" 8.4664
"nnt T.8672
meanDelay = splitapply( @mean, T.DepDelay, groups); o .
"Be" 10.8901
table(airline, meanDelay) 'cor 7.6073
'bH" 9.900%9
'oL" T.2765
"EAT" 9.7174
'EV" 12.31%
"Far 8.8806
'FL" 10.041
"HA" -1.1578
"HE" T7.695%9
"ML® 2.68522
MO 9.2473
"HW" 5.75311
"oH" 9.380%
oo T.1375
"ERT 5.6855
'"PI" 9.3467
"EB5" T.0602
"TW" T.7787
'"TZ" 3.59444
"OR" 9.2057
"ast T.6384
"WH" 8.9213
MATLAB EXPO 2015 o raees
YV 13.5355
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We support many types of hardware

Hardware Support

Overview

Search Hardware Support

Request Hardware Support

Refine by Vendor

30 Robotics

35-Smart Software Solutions

1

[0

Adimet 3
ADLINK 3
Advantech 2
Agilent 4
Aldebaran 2
Allied Vision Technologies 7T -
Refine by Application
Communications Systems 12 =
Control Systems 38
Drigital Signal Processing 43
Embedded Systems 60
FPGA Design 19
Image Protessing and 56

Computer Vision

Internet of Things

Refine by Protocol or Standard

Audio Standards 7
EBluetooth 5
CAMN 7
Ethernet pa|
I2C/SPI 7
Safety Standards 10
Serial 16 B

Results 1 - 25 of 167

>

Adimec Camera Support from Image Acquisition Toolbox

Use Adimec cameras with MATLAB and Simulink to acquire video and images.
Vendors: Adimec

Tags: Math\Works Supported

ADLINK Support from Data Acquisition Toolbox

Create your own waveforms, measurement and analysis routines, and applications for ADLINK DAC
hardware using MATLAB and Data Acquisition Toolbox

Vendors: ADLINK

Tags: Connections Program

Allied Vision Camera Support from Image Acquisition Toolbox
Use AV cameras with MATLAB and Simulink to acquire video and images.
Vendors: Allied Vision Technologies

Tags: Math\Works Supported

Altera DEZ Support from Simulink

Digital circuit development platform for hardware design and verification
Vendors: Altera

Tags: HOL Code Generstion, MathWorks Supported

Altera Development Board Support from HDL Coder B

Automatically generate HDL code from MATLAB and Simulink for Altera development boards.
Vendors: Altera

Tags: HOL Code Generation, MathWorks Supported, Support Package Installer Enabled

Altera FPGA Board Support from HDL Verifier @

Use HOL Verifier for FPGA-in-the-loop (FIL) support for FPGA-based verification on Altera FPGA
boards.

Vendors: Alters

Tags: Math\Works Supported, Support Package Installer Enabled

Altera SoC FPGA Support from Embedded Coder @
Use Simulink and Embedded Coder to generate C/C++ code for Altera Cyclone V SoCs.
Vendors: Altera, ARM
Tags: C/C++ Code ion, C ions Program, h

Support Package Installer Enabled

MATLAB EXPO 2015
UNITED KINGDOM
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And now there are two more

We have added support
for two popular new
systems:

Raspberry Pi 2
900 MHz
Quad core
1 GB ram

MATLAB EXPO 2015
UNITED KINGDOM

&\ MathWorks
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And now there are two more

We have added support
for two popular new
systems:

BeagleBone Black
1 GHz
512 MB ram
4GB flash rom
3D Graphics

MATLAB EXPO 2015
UNITED KINGDOM

4\ MathWorks
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Python Integration

« MATLAB integrates with several programming languages:
— CIC++
— Java
— FORTRAN
— COM
— .NET

— Python

MATLAB EXPO 2015
UNITED KINGDOM

4\ MathWorks
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Call Python from MATLAB
MATLAB Interface to Python

4 MATLAB R2014b =~

HOME PLOTS APPS WS LS L e & S (3] Search Documentation PH

@ =% =& | » \\home-00-ah\dbergste * Documents * MATLAB * v

>> s = py.string.Template( ...
'Patient Name: $who')

>> substitute(s,pyargs('who','Smith'))

Patient Name: Smith

MATLAB EXPO 2015
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Call MATLAB from Python
MATLAB Engine API

A C\windows\system32\cmd.exe

>>> import matlab.engine
>>> eng = matlab.engine.start_matlab()
>>> eng.sqrt(9.0)
3.0

MATLAB EXPO 2015
UNITED KINGDOM

&\ MathWorks
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Deploy MATLAB Components for Python

« MATLAB Compiler SDK

— Creates deployable MATLAB components for
iIntegration with applications written in Python

MATLAB
Compiler SDK

R2015b

MATLAB EXPO 2015
UNITED KINGDOM

‘ MathWorks
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Graphs in MATLAB

A directed graph

with four nodes

and three edges.

MATLAB EXPO 2015
UNITED KINGDOM

4\ MathWorks

25



Graphs in MATLAB

A Graph object
Create
Manipulate
Analyze

A GraphPlot object
View

MATLAB EXPO 2015
UNITED KINGDOM

4\ MathWorks
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Let’s make a simple Graph

sourceNodes = [ 1 1 1 2 2 3 3 4 55 6 7 1;
targetNodes = [ 2 4 8 3 7 4 6 5 6 8 7 8 ];

G = graph( sourceNodes , targetNodes )

G:
graph with properties:
Edges: [12x1 table]
Nodes: [8x0 table]

MATLAB EXPO 2015
UNITED KINGDOM .



Plot a Graph
88
P = plot (G); Il
o4
7
o6
®3
sourceNodes = [1 1 1 2 2 3 3 4 5 5 06 7];

targetNodes = [2 4 8 3 7 4 6 5 6 8 7 8];

MATLAB EXPO 2015
UNITED KINGDOM

®2

® 1
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Plot a Graph

layout( P, 'circle'

MATLAB EXPO 2015
UNITED KINGDOM
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®c€
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®1
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Are these drawings of the same graph?

MATLAB EXPO 2015
UNITED KINGDOM
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Plot a Graph

layout (P, 'layered' ) .
2

MATLAB EXPO 2015
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Plot a Graph

layout ( P, 'force' );

®6

MATLAB EXPO 2015
UNITED KINGDOM
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@2

® 1
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10

Graphs in MATLAB

load ("MinnesotaRoads"') ;

plot (G);

10

MATLAB EXPO 2015
UNITED KINGDOM
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Graphs in MATLAB

G.Nodes ( 1:7,: )

ans =

Longitude

-97.207
-96.801
-95.957
-95.931
-95.766
-95.378

-97.2

MATLAB EXPO
UNITED KINGDOM

Latitude

49.001
49
49
49
49
48.999
48.972

2015

10

-10

10

4\ MathWorks
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Graphs in MATLAB

G.Nodes.Longitude,

'YDaf

'XData',

P = plot (G,

48 -

47

46 [~

45 |-

44

43

-97 -96 -95 -94 -93 -92 -91 -90 -89

-98

MATLAB EXPO 2015
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2

10

43
-98

-89
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Useful Graph Algorithms

shortestpath
shortestpathtree
distances
bfsearch
dfsearch
maxflow
conncomp
minspantree
toposort
isdag
transclosure
transreduction

MATLAB EXPO 2015
UNITED KINGDOM

Shortest path between two single nodes
Shortest path tree from node

Shortest path distances of all node pairs
Breadth-first graph search

Depth-first graph search

Maximum flow in graph

Connected graph components

Minimum spanning tree of graph
Topological order of directed acyclic graph
Determine if graph is acyclic

Transitive closure

Transitive reduction

&\ MathWorks
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Graphs in MATLAB

49 -

P.labelnode (cityIDs, cityNames) ;

e y— — e ». \ | \\ /
\ ' o\ % 4 /
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Graphs in MATLAB

49 -

P.labelnode (cityIDs, cityNames) ; 6l

47 -

46 -

45 -

44

43 & | | | | | | | | =
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Graphs in MATLAB

T = shortestpath (G,Minneapolis,Moorhead);
P.highlight (T, 'EdgeColor', 'r);

MATLAB EXPO 2015
UNITED KINGDOM

49

48

47

46

45

44

43

4\ MathWorks

. ol
.t '.. |
ot’ * o
L \ . _
3 'buluth
~ apolis n
v
it T
S :\oc R
0 %%, s
L hes’ﬂ;r -
b o’ ." ".
i #e o pon—hoe olo-ffo oo’ 0% ¥
° 3 Seeo o o % te* Lo
. | | | | | | | | 1 =
-98 -97 -96 -95 -94 -93 -92 -91 -90 -89

40



Graphs in MATLAB

T = shortestpath (G,Minneapolis,Moorhead);
P.highlight (T, 'EdgeColor', 'r'");

MATLAB EXPO 2015
UNITED KINGDOM
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Graphs in MATLAB
49 3 3 _
~Q'O. : | oy ‘
P.NodeCData = distances (G, Minneapolis); ol |
title('Distance from Minneapolis (miles)'); .
colorbar {
47 -
46 - .
45 - .
“r wo o o ..’;'3 s tep I:'.’..n ‘..} )
R R A e 4'-'-*-"; D)
43 l | | | | | l | =
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Graphs in MATLAB

P.NodeCData =
title('Distance from Minneapolis

colorbar

MATLAB EXPO 2015
UNITED KINGDOM

distances (G, Minneapolis);

49

48

(miles) ')

47

46

45

44

43

Distance from Minneapolis (miles)
I I
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Minnesota gets a lot of snow.

You plow the snow
Your equipment is in Minneapolis
You don’t have to plow every road

Drivers must be able to get from
every town to every other town

What is the least you must plow?

tree = minspantree (G, 'root',minneapolis);
highlight (P, tree, 'LineWidth', 3);

MATLAB EXPO 2015
UNITED KINGDOM
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Minnesota gets a lot of snow.

You plow the snow
Your equipment is in Minneapolis
You don’t have to plow every road

Drivers must be able to get from
every town to every other town

What is the least you must plow?

tree = minspantree (G, 'root',minneapolis);
highlight (P, tree, 'LineWidth', 3);
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Add-On Explorer

The File Exchange on
MATLAB Central

About 20,000 submissions

An underused resource
Awareness

Complexity

MATLAB EXPO 2015
UNITED KINGDOM

=

4\ File Exchange - MATLAE ¢ x

——

C' | [1 www.mathworks.com/matlabcentral /fileexchange/

B MATLAB CENTRAL

File Exchange Answers Newsgroup

Link Exchange Blogs Trendy

Search: File Exchange

L2 I

Joe Hicklin | My Community Profile | Log Out

Cody Contest MathWorks.com

File Exchange

Files
Search Files Advanced Search
Authors
Tags
Comments

Browse

My File Exchange

LEJ Functions

MATLAB: | Exampies
SSIMULINK®

| 9& Simulink Models

i a—
Instrument Drivers

B submit a File

@ About File Exchange

" TRIAL SOFTWARE |

v

ﬁ Hardware Support Packages

B

Most Recent (see all)

Demo on AUTOSAR Code Generation From Embedded Coder by

Math\Works Embedded Coder Team

~ = Model, Configure and Generate the
e AUTOSAR Compliant code

Most Popular (see an

export_fig by air Atman

PN
e

Exports figures nicely to a number of
vector & bitmap formats

Featured MATLAB Apps

View selected MATLAB apps.
Learn how to create and share your own
MATLAE apps.

Featured MATLAB Examples

P W View selected MATI AR svamnles

72

-

(2] =] )

————

4\ MathWorks
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Add-On Explorer

1 MATLAB R2015

HOME

Ii_E”l._r' EE:' (i L] Find Files

New

PLOTS

New Open |i=| Compare

Script w -
FILE
Command Window

Jx o>

-

Command History | Current Folder

A

Import Save
Data orkspace [ Clear Workspace =

VARIABLE

E [z, Mew Variable
" 45 Open variable ~

= | B |3 |

@ H -05.- e L—___. &'@ @ @ Zearch Documentation P

[ & Analyze Code

f_{}‘ Run and Time

[7 Clear Commands
CODE

E {6 Preferences E% @

|
|||
(5l Set Path
Simulink ~ Layout
Library |l Parallel =
SIMULINK ENVIRONMENT

>

W
M

[:*_“\II Community

i Hih ER&qu&stSuppurt

ﬁ et Hardware Support Packages

Check for Product Updates

q

1 | »

MATLAB EXPO 2015
UNITED KINGDOM
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Add-On Explorer

joe. hickiin@mathworks.com ~ Manage Add-Ons

Refine by Source show all 80

MathWorks 268

Community 19,433

Refine by Type

Toolboxes and Products 526

9 Installed <4 Installed

Statistics and Machine Computer Vision System Robotics System Toolbox™ Simscape™ HDL Coder™
Learning Toolbox Toolbox
188
13 Analyze and model dats using Design and simulate computer Design and test algonthms for Model and simulate multidomain Generate Verilog and VHDL code
] Firchions 18.008 statistics and machine leaming vision and video processing robotics applications physical systems for FPGA and ASIC designs
e RN systems

Refine by Product Family

TLAB

MA

Community Toolboxes
I

" JSON":
MATLAB

Simulink

. m X : = LLE S

(P
JSONIab: a toolbox to Deep Neural Network geom2d PIViab - time-resolved
encode/decode JSON files particle image velocimetry
in MATLAB/Octave (PIV) tool
JSONIab is an open-source Library to handle 3D geometric It provides deep learning tools of Geometry library for matlab A GUI based tool! to preprocess,
JSCN/UBJSON encoder and prmitives: create, intersect, display, deep belief networks (DBNs). Performs geometric computations analyze, validate, postprocess,
decoder for MATLAB and Octave. and make basic computations on points, fines, circles, polygons. visualze and simulate PIV data

573 Downloads 403 Downloads

Downloads

w
@

wnioads 330 Downloads

MATLAB EXPO 2015
UNITED KINGDOM 49



Add-On Explorer

MATLAB EXPO 2015
UNITED KINGDOM

Community x

Refine by Type

Image Segmentation

Tutorial

Simulink 85

Po 2 Image P utorial to Draw a line with an arrowhead k out) data points off
demonstra asic concepts to mage files

beginner users.

S e T ”
218 i .
XTICKLABEL_ROTATE Fastand Robust Curve tightfig

Intersections

Comput on points of two Remove ex

margins from

nioads

R Y R B /‘

a m L aan

tight subplot columnilegend xmi2struct

an xml file ints

Conv

structure for easy s

data

R

SIFT Feature Extreaction

s the feature extraction by

DFE@ rALr/ PO

Horsoned Evorte Pt
04, i
0
o8
p2As
HERRORBAR

.

Generate maximally

perceptually-distinct colors

o e oy

shadedErrorBar

haded error

sana

on rather than bars.

a2 o'

peakfinder(x0, sel, thresh,
extrema, includeEndpoints,
interpolate)

BEEEEEs

Making Surface Plots From
Scatter Data

&\ MathWorks
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Add-On Explorer

MATLAB EXPO 2015
UNITED KINGDOM

4\ MathWorks

. /13
Particle Swarm Optimization Learning the Extended
(PSO) Kalman Filter

o

# P P
‘&’ Py ’I’ @" &
. &
rotateXLabels( ax, angle,
varargin )

m s -~ Y

Multi Class SVM kmeans image Particle Swarm Optimization
segmentation (Vectorized Code)

Application of k

aigorithm to

s m )"
Histogram of Oriented STL File Reader barwitherr(errors,varargin)

Gradients (HOG) code
using Matlab

.

Simplified Gradient Descent
Optimization

tion of the gradient

tion aigorithm with

e
Real time Data plot from
serial port

time data from

foran

pi iy
OFDM Trasnmitter and
Receiver (Matlab Code)

code

modulation. Cs

s
LDA: Linear Discriminant

Analysis

51



Add-On Explorer

MATLAB EXPO 2015
UNITED KINGDOM

')J.\ . -

SimpleColorDetection

Script to do simple color detection
n R( ed

color space. Finds

objects in the image

167 Downloads

Traveling Salesman
Problem - Genetic
Algorithm

Finds s near-optimal solution to &
TSP using a GA

161 Downloads

i

Spectral Clustering

Assemble unknown data into

cluster

i 4 o o o . e
DsUe y AR0% ¢ 00 =0

ScreenCapture - geta
screen-capture of a figure
frame or component
ScreenCapture gets a screen-

Ul

re of any Matlab GUI handle,

screen area rectangle

Hungarian Algorithm for
Linear Assignment
Problems (V2.3)

An extremely fast implemeantation of
the Hungarian aigorithm on a native

Matlab code.

160D

Efficient 2D histogram, no
toolboxes needed

Creates 2D histogram of sc.

or lineseries data, reslly fast, fully
featured

4\ MathWorks

Principal Component
Analysis (PCA) in MATLAB

This is 8 demonstration of how one
can use PCA to classify a 2D dats
set

164 Downloads

(4] £ 1 L4 [ XTI 6|
5 [
I«
e ANNDO I AC U 2oL A-m
e

CSV with column headers

This simple routine extends the
function of the MATLAB csvwrite

function to add column headers

e

How to Detectand Track
Red, Green and Blue
Colored Objectin LIVE...

his code can detect and track
Green and Blue colorad
n LIVE video

a
vol3d v2

3-d volume (voxel) rendenng

162 Down

N D

[ 4 I
Graph Cut for image

Segmentation

The code segments the grayscaie

mage using graph cuts.

156 Downloads

2
Curve intersections

Fast computation of intersections

ntersections of curves
ization

152 Downloads

-y~ -

=1

Kernel PCA

Non-linear dimension reduction

using kemel PCA

o .S
kde(data,n,MIN,MAX)

ble and extramely fast keme
density estimator for one-

dimensional data

155 Downloads

(F**t3be only)

.

cprintf - display formatted
colored textin the
Command Window

Displays sprintf-formatted strings in
the Command Window using the

specified colorfunderine style

151 Downloads v
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Refine by Source

Community

Refine by Type
Toolboxes and Products
Apps

Simulink Models

Hardware Support Packages

Functions

Refine by Product Family
MATLAB
Simulink

Polyspace

x

Community Toolboxes

CJSON™:
'MATLAB

LS 1
JSONIab: a toolbox to
encodel/decode JSON files
in MATLAB/Octave
JSONIab is an open-source

JSON/UBJSON encoder and
decoder for MATLAB and Octave

573 Downloads §

Community Apps

o
Flappy Bird for MATLAB

MATLAB replica of the viral mobile
game "Flappy Bird"

~

Downloads

geom3d

Library to handle 3D geometric
primitives: create, intersect, display,
and make basic computations

403 Downloads

A

Deep Neural Network

It provides deep leaming tools of
deep belef networks (DBNs).

388 Downloads

4\ MathWorks

geom2d

Geometry library for matiab
Performs geome

mputations

on points, fines, cir

333 Downloads

SegmentTool: An
Interactive GUI for
Segmenting Images

Interactively find the best

—_ a1

Image Morphology

An inter ee ent for

to segmenting (masking) your
image

252 Downloads

Community Simulink Models

A PHOTOVOLTAIC PANEL
MODEL IN
MATLAB/SIMULINK

it based simulation model for

aPVv
PV characterit

il for estimating the IV and

ic curves.

608 Downloads

S -
® TL. o]

100-KW Grig- Connected PV Array

&

T 66T 3

— R B8

a
Grid-Connected PV Array

Two demonstrations of a grid-
connected PV amay using
SimPowerSystems.

506 Downloads

morphologically operating on
images.

214 Downloads

.

Simulink model of
Photovoltaic Module

PV solar panel model using

cell mode!

simscape sola

348 Downloads

-

Cascade Trainer: Specify
Ground Truth, Train a
Detector

Interactively specify rectangular
ROIs in s fist of images and buiki
new cascade classifiers.

158 Downloads

PV System WALE ML
i Malla, 117 Bhwbaneswar, India, Email: walle_phdar

MPPT based Photovoltaic
(PV) system

PV system is operated with MPPT
sigorithm and converter.

318 Downloads

-

PIViab - time-resolved
particle image velocimetry
(PIV) tool

A GUI based tool to preprocess,
analyze, validate, postprocess,
visusize and simulate PIV dsts

330 Downloads

show all 286

GPUBench

Compare GPUs using standsard
numerical benchmarks in MATLAB

151 Downloads

show all 1,244

‘erturb and Observe (P and O) Algorithm
or: Siva Ganesh Malla, 11T Bhubanesw
India, Email malla_phd@yakoo.com

s

Perturb and Observe (P&0)
Algorithm for PV MPPT

Maximum power point tracer
algorithm is implementad for PV
system

288 Downloads
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joe.hicklin@mathworks.com = | Manage Add-Ons

geom3d version 1.18 by David Legland

403 Downloads
Updated 13 Oct
2014

view license

Library to handle 3D geometric primitives: create, intersect, display, and make basic computations

atx. Toolbox Leamn More

Description Functions Examples

The aim of geom3d library is to handle and visualize 30 geometric primitives such as paints, lines, planes, polyhedra... It provides low-level functions for manipulating 30 geometric primitives, making easier the development of
maore complex geometric algorithms.

Some features ofthe library are:

-creation of various shapes (3D points, 3D lines, planes, polyhedra...) through an intuitive syntax. Ex:

createPlane(p1, p2, p3)to create a plane through 3 points.

- derivation of new shapes: intersection between 2 planes, intersection between a plane and a line, between a sphere and a line...

-functions for 3D polygons and polyhedra. Polyhedra use classical vertex-faces arrays (face array contain indices of vertices), and support faces with any number of vertices. Some basic models are provided (createCctaedron,

- manipulation of planar transformation. Ex.:
ROT = createRotationOx(THETA);
P2 = transformPoint3d(P1, ROT);

-direct drawing of shapes with specialized functions. Clipping is performed automatically for unbounded shapes such as lines ar rays. Ex:
drawPoint3d([50 50 25; 20 70 10], ro’); % draw some points
drawLine3d([X0 Y0 Z0 DX DY DZ]); % clip and draw straight line

The library is divided into two packages:

* geom3d for general computation in 3d

* meshes3d for representation and manipulation of polyhedral meshes

Several functions require the geom2d package, available on the FEx.

Additional help is provided in geom3d/Contents.m and meshes3d/Contents.m files, as well as summary files like 'points3d.m’ or lines3d.m".

Other Reguirements

Some functions require the geom2d library, also on the File Exchange (ID 7844)

)
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Add-On Manager

"4 MATLAB R2015 -

HOME PLOTS APPS BE L &S e (2)] search Documentation jsl =

-

r 7, Mew Variable [ & Analyze Code ]| {6 Preferences 3 o
Ii_E”l._r' EII}' - L] Find Files 4 E } (=) E f:% U (*% Community
— Ci Open Variable = k7 Run and Time - (5l Set Path
New New Open [iZ| Compare Import Save Simulink  Layout Add-Ons Help E Request Support
Seript w - Data Workspace [ Clear Workspace = [° Clear Commands ~  Library |l Parallel = - -
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
Command Window Ol | Workspace @
fx > demoDrawTubularMesh Mame Value

Command History | Current Folder

fl i | 3

MATLAB EXPO 2015
UNITED KINGDOM 55
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Add-On Explorer

. Figure

4 Figure 2 = | B

F o . -
File Edit View Inset Tools Desktop Window Help

Ddde M ARRNODEL- @ 0E 0D

File Edit View Insert Tools Desktop Window Help N

NEEHL KAATDEL- G |0B|nD
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Add-On Manager

ATLAE R2015l

HOME PLOTS

New New Open |J__-'T;ICDHDEFB

Script w -
FILE
Command Window

Command History | Current Folder

Ii_E”l._r' EE:' (i L] Find Files &l

APPS

E [z, Mew Variable

Ci Open Variable =
Import Save

Data Workspace @mem -
VARIABLE

fx > demoDrawTubularMesh

4\ MathWorks

ESE=)
@ H -05.- e L—___. &'@ @ @ Zearch Documentation L

ry

[ & Analyze Code

f_{}‘ Run and Time

[7 Clear Commands
CODE

OE

B
Simulink
Library
SIMULINK

E {6 Preferences E% @

Set Path
Layout E
- “II Parallel

[:*_“\II Community

i Hih ER&qu&stSuppurt

ENVIRONMENT

~ I E% Get Add-Ons

M
@ Manage Add-Ons

Check for Product Updates

ﬁ et Hardware Support Packages

L 1]

MATLAB EXPO 2015
UNITED KINGDOM
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-
4\ Add-On Manager

- — Elﬂ

SortBy @ Instaled Date ¥

Get Add-Ons | Import

geom3d version 1.18 by David Legland

Toolbox

Aerospace Blockset version 3.18

4 Math\Works Product

Aerospace ToolboX version 2.18

4 Math\Works Toolbox

Antenna ToolboX version 1.1

4. Math\Works Toolbox

Bioinformatics ToolboX version 4.5.2

4. MathWorks Toolbox

Communications System ToolboX version 6.1

4. MathWorks Toolbox

Open Folder

installed on 30 September 2015

Learn More - Uninstall

installed on 21 September 2015

Learn More - Uninstall

installed on 21 September 2015

Learn More - Uninstall

installed on 21 September 2015

Learn More = Uninstall

installed on 21 September 2015

Learn More - LIninstall

installed on 21 September 2015

Learn More LIninstall

4\ MathWorks
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-
4\ Add-On Manager

= | B -] |

Sort By :

i

-7

Installed Cate ¥

aE

.

Aerospace Blockset verzion 3,15

4. Math\Works Product

Aerospace ToolboX version 2.16

4. MathWorks Toolbox

Antenna ToolboX version 1.1

4. MathWorks Toolbox

Bioinformatics ToolboX version 4.5.2

4. MathWorks Toolbox

Communications System ToolboX version 8.1

4. MathWorks Toolbox

Computer Vision System ToolboX version 7.0

4. MathWorks Toolbox

Get Add-Ons | Import

nstalled on 21 September 2015
Learn More - Lninstall
nstalled on 21 September 2015
Learn More - Uninstall
nstalled on 21 September 2015
Learn More - Lininstall
nstalled on 21 September 2015
Learn More - Lninstzall
nstalled on 21 September 2015
Learn More - Lninstzall
nstalled on 21 September 2015

Learn More = Uninstall

F Y

4\ MathWorks
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| searched for “Vibration”

133 results

“Spectral”
512 results

“Machine Learning”

125 results

MATLAB EXPO 2015
UNITED KINGDOM

Refine by Source

MathWarks

Community

Refine by Type

Toolboxes and Products

Simulink Models

Functions

I Refine by Product Family

110

125 resulis

Machine Learming

Learning Made Easy «

sion 1.7 by Shashank Prasanna

MATLAB files from the webinar

.comivideos,

joe hickin@mathworks.com ~ | Manage Add-Ons

These files accompany the "Machine Leaming Made Easy’ webinar which can be viewed he:
100694 himlAbout the webinar: Mschine leaming is

fax Wistd(x)

fi getimageLabels(imsat)

i Wpeai(x)

fx CarFinderLive(trainedClassifier,bag) - CarFinderLive uses s trained classifier and & festureExtractor function
fi Wmean(x)

Show all 13 results =

Caliection

Machine Learning with MATLAB

n 1.3 by Abhishek Gupta

These are the supporting MATLAE files for the Math\Works webinar of the same name.

Update: The webinar recording is available at: hitp://www.math’

.comivideos! hine-
to get started using machine leaming tools

_f.\: comparisonPlot{ Cmat. lsbels ) - comparisonPlot Visualize misclassification rate

X plotClusterProb{ numClust, corp, prob, tite_str, v | - plotClusterProb Function 1o interpolate and plot probability of point

f¥ ImportBankData(flename, startRow, endRow] - IMPORTFILE Import numeric data from a text file a5 & matrix.

Jx festuralmp(Xtrain Ytrain Xtest Ytest modattype) - featuralmp This function computas the misclassification rate for a given

Show sl 13 results =

Collection

Statistics and Machine Learning Toolbox

n 10.1 by MathWorks

Analyze and modsl data using statistics and machine leaming

ing -with-matlab-

ing -with-matlab-8 1954 .htmlin this webinar you will leam how

® Machine Leaming using MATLAS - Machine leaming techniques ar often used for financisl analysis and decision-meking tasks such as sccurste fare

Statistios and Machine Lesming Toalbox™ provides functions and apps to describe, analyze, and model data using statistics and machine leaming . You can

use dess

tive statistics and plots for

Monlinear Logistic Regrassion - finim from Statistics and Machine Leaming Toolbox (TM).
Show all 11 results 3

MathWorks Toolbox

Code for Webinar " Signal Processing for Machine Learning " version 1.1 by Gsbriele Bunkhails

MATLAS Code from example used in the Webinar "Signal Processing for Machine Leaming *

sutomate the download and preparation of the

oolbox

Machine_learning_PRTools.zip .

on 1.1 by Jigar Gada

A systematic way of using the functions of PR Tooks has been created.

fx SWM_localstr, Tr,Deg,C,orossVal N_folds,N_times) - Increase the memory capacity

Jx fest_selection(str, Tr, Test, Testf,critk,N)

S dist_free_classifier(str, Tr.degree,S,crossVal N_folds, N_times) - Initialization

X main.m - This fie controls the different routines of the PrToals.

Classification Leamer - Train madels to ciassify dsta using suparvised machine leaming (classificationLeamer)

Factor Analysis - This example shows how to perform factor analysis using Statistics and Machine Leaming Toolbox™

Fitting Custom Univariate Distributions - This example shows how to use the Statistics and Machine Leaming Toolbox™ function mie to fit custom distr

® Time Series Regression of Aifine Passenger Dsta - This example shows how to analyze time series data using Statistios and Machine Leaming Toolbox...

These files contain all the code necessary to run the exsmple in the Webinar "Signal Processing for Machine Leaming in MATLAB". They slso include code to

[ESRIER™)

Q

.

131 Downloads
Updsted 8 Apr2015

m
188 Downloads
Updated 30 Jul 2014

4\ Mathiworks-

.

78 Downloal

Updated 11 Mar
2015

.
22 Downloads
Updsated 13 Jun

2014

&\ MathWorks
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Vibration
Spectral
Machine Learning
Support Vector
Classify

Detect

Control

Control Phase
Love

Beauty

Truth

Beer

Monkey

Yogurt

133
512
125
226
411
1342
3919
191
26
26
84
10

3

0

Don’t start doing this when you have a deadline!

MATLAB EXPO 2015

4\ MathWorks
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MATLAB Execution Engine

Old system had two different execution mechanisms — a JIT and an Interpreter.
New system has a single execution mechanism.

Old JIT was designed for FORTRAN-Ilike constructs within MATLAB.
New JIT is designed for the entire MATLAB language.

Old system had a monolithic architecture that was difficult to extend.
New system has a Modular, Thread-safe, and Platform re-targetable architecture.

MATLAB EXPO 2015
UNITED KINGDOM 63



MATLAB Execution Engine

Performance Improvement Highlights

Econometrics Toolbox: American Basket Demo executes 60% faster

Image processing with active contours executes 32% faster

SVM classification for Machine Learning executes 12% faster

Examples used in “Speeding up MATLAB” webinar execute 30% faster

k-NN classification for Machine Learning executes 37% faster

Machine Learning classification executes 25% faster

Image Processing executes 15% faster

Performance in Object-Oriented MATLAB Code on File Exchange executes 10-40% faster
Wireless Application demo executes 50% faster

MATLAB EXPO 2015
UNITED KINGDOM

&\ MathWorks’

64



&\ MathWorks

Application Level Benchmarks 99% on par or faster with LXE
64% more than 10% faster
25 | ' | . |
Slower in R2015 | Same ! Fasterin R2015
2 1 i 26 | 49
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Core and Toolbox UPS tests

90% on par or faster with LXE
55% more than 10% faster
39% more than 25% faster

~ Same (35%) ° °

400 ~

1 1
1 1
. 1 .
aso | 1€sts slower with the LXE i a0 | Tests faster with the LXE
< I 326 I >
1 0
10% ' I 299 55%
300 - ( ) ! ! ( )
: ! 268
I I 253
n 250 I I
+— ] 1
g : :
= 200 1 !
— : : 175
(@) 1 1
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Performance Ratio
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MATLAB Execution Engine
Summary

R2015b runs MATLAB programs faster than previous releases.
We will to continue to increase performance.

We will add new features more easily and more quickly.

MATLAB EXPO 2015
UNITED KINGDOM

4\ MathWorks
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What’s New in MATLAB 2015

¥ T(1:15,:)
DepTine  ArrTime  UnmiqueCarrier  Flighttam  Arrdelay  Depbelay  Origin  Dest
isssr s as & ’ 1 e e
sest e mse @ 7 s e
soor rie00r  vmst @ = 20 sear
Gie ss e P 2 S s
masr r2i0s Eme 950 2 0 s ea
oot rii01 662 2 0 s o
a7sst raian o 1 0 s or
‘szst rz000° a1z o 0 sow mma
e01 risest c06 - 1 o sw
azer risar 519 h 7 om0t saw
west razse & o o5 e s
oer rTse & 2 0 v xm
tast riioor P 1o o e s
sor riossr o P o e sma
‘oozt s s 255 > = oear
. . . . , . )
-2 0 2 4 6 8 10
e
eporm ey MATLAB Workspace Preferences

MATLAE array size limit

Lirnit the maximum array size to a percentage of RAM

U_

1% 50% 100%

) . . .
o Slower in R2015b Same Fasterin R2015b
207 1 26 13 49
*2 16
\ PR J
3 | &
| | Z 1
| | 3 10
| | 4 10- B i
1 1 ‘ &
| i 2
== - | | 1
5 e *s ) o [ 0 ¢ @ ©
-*-- i Z e "D"h+ +,"l?' & \r_\fj' JE sk \q_‘,i" R @__'»*‘ 'D"ﬁ.r a
- - - e / o . & : & WE
[ 5 N._\+ '\ .\f\+ ’\.f)
] R2015b to R2015a R2015a to R2015h
8

Execution Time Ratio

MATLAB EXPO 2015
UNITED KINGDOM .



