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) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything

Simplifying your work...

...often at higher levels of abstraction.
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) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything

Inputs Design Outputs
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) MathWorks

Using MATLAB & Simulink to Build Machine Learning Models

o8
Machine Ve
Learning
@ Data > > E§j Model
Deep
Learning
Inputs Design Outputs

4 MATLAB&SIMULINK' 7




Using Apps for Ground Truth Labeling

Image and Video Data

4\ Image Labeler

w JH &

New Load Save Import

Session ¥ v  Labels ¥ |

FILE

ROI Label Definition

CG:" Define new ROI label

» Vehicle

Scene Label Definition

E\(P Define new scene label

Apply to Image

ve from Imag

To label a scene, you must first define a st

label

Computer Vision Toolbox

4 Zoomin ) pefault Layout

(=4 Zoom Out Show Rectangle Labels
["J Show Scene Labels

MODE VIEW

[ Car Image 2

ene

Algorithm:

CF Vehicle Detector v
Select, create or import algorithm.

AUTOMATE LABELING

@/

—_—

Export

Labels ¥

EXPORT

Input
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Using Apps for Ground Truth Labeling
Signal Data

LABEL DISPLAY TIME

Point A Description Value

(b ew & moon
Add @ N Name: TrillPeaks Trill peaks
d Delete i~ Export Label 1]
Definition — Parent Name: TrilRegi ) Restore Value v
-

LABEL DEFINITION SELECTED DEFINITION SET VALUE
Label Defin

* whalel
.|.|“|

~ MoanRegions
6.13604115...

16.

« MoanRegions

Signal Processing Toolbox

Input

) MathWorks



Using Apps for Ground Truth Labeling

Audio Data

Audio Toolbox

Audio Player:
E Default Layout
Primary Soun...

Label Name
Speech-16-22p53-mono-3secs.wav Content
Rainbow-16-8-mono-114secs.wav
RainbowMoisy-16-8-mono-114se
RandomOscThree-24-96-sterec
RockDrums-44p1-sterec-11secs.mp3
kDrums

SpeechDFT-16-8-mo
TrainWhistle-16-44p1-n
Turbine-16-44p1-mono-22secs.wav

shingMachine-16-44p1-stereo-10se...

w Audio File Info ROI Labels

Value
speech

true

true

true

Samples Underrun = 0

Input
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J MathWorks

Design

ldentifying the Useful Data

4\ Diagnostic Feature Designer - Signal Trace: Vibration/Data

FEATURE DESIGNER SIGNAL TRACE VIEVW LIEIIJ

@ [”]g 71 Normalize " Axis fffi Data Cursors|

__ Group Signals ™ Horizontal Curzor Lock Vertical Spacing

Panner| Ensemble View . :
Preferences « Show Signal Information Vertical Cursor [ | Lock Horizontal Spacing

VIEW CURSORS

Data Browser ® | Signal Trace: Vibration/Data

w Signals & Spectra
Signal Trace

il Tacho/Data

w Feature Tables

Vibration/Data

\' e
} \ibration/Data:Member 15
w Datasets - / A

! \ / faultCode=1

HH Ensemblel dX = 0.66416

1 1
5616 6.048 . 7.344 7.776
Time

/
i

i) Signal trace plot for "Vibration/Data" is in focus.

Predictive Maintenance Toolbox




ldentifying the Useful Data

Time-Domain| Spectral Hank
Feature=z + Featurezs  Featurez +

Signal Features
zenerate statistics

features from signals

Rotating Machinery Features
Generate features from
rotating machinery signals

Monlinear Features

Generate nonlinear
features from signals

Predictive Maintenance Toolbox

Spectral ., Rank Export
Features “Features « -

Spectrum |Vibration_tsa_ps/Data
Condition variables: faultCode
Computation mode: use full signal
Spectral peaks

Peak amplitude

Peak frequency

|H{® peak )|

Peak value lower threshold | -Inf

Mumber of peaks 15

f.‘_:l_ ok
Kinimum freguency gap 0,001 pe

Peak excursion tolerance |0

M Modal coefficients

Band power

<) MathWorks
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ldentifying the Useful Data

FEATURE DESIGHER FEATURE RANEKNG

ﬂ Rank By Sort By B

Ranking faultCode | |T-Test « Dalage

trum: Vibration_tsa_ps/Data Histogram: FeatureTable1

Features Sorted by Importance

Vibration_tsa_stats/Dal

w Feature Tables

LS RTRET— -

Features:
Vibration_tsa_st FRACEFEL
Vibration_tsa_stats/Data_CrestFactor
Vibration_ Data_lmpulseFach
Vibration_ts: /Data_Kurtosis
Vibration_ts Data_Mean

Wik saales ses s P B

£

w [Datasets

11 Ensemblel

Predictive Maintenance Toolbox

Feature
ts/Data_CrestFactor
ac/Data_CresiFactor
ta/Data_impulseFfactor
ts/Data_Peak'Valse

ts/ata_ClearanceFactor
. ta/Data_RMS

acData_Rl

.ecData_BandPower
ts/Data_Mean
secData_Pealfreql

ecData Peakamp

.. ts/Data_Skewness
ta/Data_Kuriosis

aciDala_Kurlosis
ts/Data_Sid

Feature Ranking: FeatureTablel

00452

BB S

Design
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Using Apps for Designing Deep Learning Networks

4\ Deep Network Designer

DEEP NETWORK DESIGNER

KA
¢ N & Zoom In

New Duplicate 1 Fit &L ZoomOut  Auto
1o View Arrange

NAVIGATE LAYOUT

LAYERS

E ImagelnputLayer

SequencelnputLayer

Convolution2DLayer
TransposedConvolution2DLayer

% FullyConnectedLayer

LSTMLayer

E BiLSTMLayer

E RelULayer
E LeakyRelLULayer
E ClippedRel.ULayer

Deep Learning Toolbox

]
Analyze Export

ANALYSIS | EXPCRT

mageinput

1 -1 conv
lz:\a

1 E classoulpul
B

PROPERTIES
Number of layers
Number of connections
Input type

Output type

/
6
Image

Classification

<) MathWorks
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Using Transfer Learning with Pre-trained Models

BB S

Design

VGG-16 GoogLeNet Inception-v3 Denzsoe 1N et Xception NasNetLarge

AlexNet Inception- MobileNet-v2  NasNetMobile
ResNet-v2
VGG-19 ResNet-50 ResNet-101 ResNet-18 Places365 g ffleNet
GoogLeNet
SqueezeNet
| | | >
2016 2017 2018 2019
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< } MathWorks'

Using Models from Other Frameworks
Keras- PyTorch
Tensirﬂow | Caffas
MATLAB o‘ - > ONNX — MXNet
‘ | Core ML
Caffe
CNTK (...)

Deep Learning Toolbox .



) MathWorks

Deploying Deep Learning Applications

Intel
MKL-DNN
Library
% §
° NVIDIA
Pre- __ ®I® Post > Coder TensorRT &
processing .\\2(‘ processing Products cuDNN
Libraries
Deep
Learning
Application
ALY
ARM Compute
Library

MATLAB Coder

GPU Coder ’



) MathWorks

Using MATLAB and Simulink for Reinforcement Learning

o8
Machine Ve
Learning
@ Data > > E§j Model
Deep
Learning
Inputs Design Outputs
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<) MathWorks

Using MATLAB and Simulink for Reinforcement Learning

Reinforcement Learning Toolbox G



Find out more:

2:30 PM: Deep Learning and
Reinforcement Learning Workflows in A.l.

3:30 PM: Al Techniques in MATLAB for
Signal, Time-Series, and Text Data

4:30 PM: Deploying Deep Neural Networks
to Embedded GPUs and CPUs




) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything

NS B2 O |

= ® &
p—— l\l/l
Inputs Design Outputs
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) MathWorks

Working with Data

Business and Transactional Data Recent Additions
Repositories Web Sources File 1/0 Web Sources
« Databases (SQL/NoSQL) <« RESTful/SOAP * PDF « Amazon Web Services
« Hadoop « JSON * Microsoft Word « Azure Blob Storage

« HTML/XML * Parquet
File /O . Mapping . Vector BLF Internet of Things (IOT)
« Text « Financial datafeeds » STL (Stereolithography) ~ * ThingSpeak

» Spreadsheet FTP

Engineering, Scientific and Field Data

File 11O Communication Protocols Real-Time Sources

« CDF/HDF « CAN (Controller Area Network) » Sensors/Instrumentation/Cameras
» Audio/Image/ Video « DDS (Data Distribution Service) « GPS

» Geospatial « OPC (OLE for Process Control) (e.g. PI) « Communication systems

* Microarrays « XCP (eXplicit Control Protocol) * Machines (embedded systems)

« CAD Models « TCP/IP * Robot Operating System (ROS)
 MDF « Serial/Bluetooth/USB

The above list is not all-inclusive, but is intended for guidance only
19



) MathWorks

Live Editor Tasks

|=| Untitled.mlx *
LIVE EDITOR INSERT

E[Jij | ll;__EIJ [Ql Find Files = 4 Normal ¥ Taskté : E =] Run Section

\ B I UM = v =i
New Open s [zl Compare [ GoTo ¥ 5 B Code —= Control | 6 Section @RunandAdvance B Sten ! St

¥ v v =4 Print { Find ¥ ] &1 Refactorv Break E} Run to End v
FILE NAVIGATE TEXT CODE SECTION RUN

ans =

Data Analytics - Load Forecasting Case Study

' 05/01/2007 ..  981.9000
Load messy data 2 05/01/2007 .. 991.8000

05/01/2007 ... 950.1000
05/01/2007 ... 968.9000
05/01/2007 ... 968.5000
05/01/2007 ... 949.2000
05/01/2007 ... 941.6000
05/01/2007 ... 939.4000

load LETdata.mat
head(nyiso)

Missing Data

script

MATLAB 20



Designing Decision Logic with Stateflow

inNormalRegion = true;
counter = @;
for i=1:length(inData)
if(inNormalRegion)
if(inData(i)<tl)
counter = counter+l;
if(counter>=N1)
inNormalRegion = false;
end
else
counter = @;
end \
else
if(inData(i)>=t2) Normal
counter = counter+l; y=Uu,
if(counter>=N2)
inNormalRegion = true;
end
else
counter = 8;
end
end
if(inNormalRegion)
outData(i) = inData(i);
else
outData(i) = ©;
end
Stateflow end

MATLAB

[count(u<t1)>=N1]

[count(u>=t2)>=N2]

_(Abnormal

y=0;

) MathWorks

Design
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J MathWorks

Using Stateflow in MATLAB

% Callbacks that handle component events
methods (Access = private)

turnOff(app);
% Code that executes after component creation

function startupFcn(app)
app.LanternLogic = BlinkLanternLogic( 'app’,app);

end

% Button pushed function: POWERButton
function POWERButtonPushed(app, event)
app.LanternLogic.powerButton();

-

P
/Color i end

‘ % Button pushed function: COLORButton
Yellow i JlinkButton i function COLORButtonPushed{app, event)

app.ColorChoice = [1,1,0]; ; -
POWER turnOn(app); app.LanternLogic.colorButton();

end

turnOn(app);

% Close request function: UIFigure

function UIFigureCloseRequest(app, event)
delete(app.LanternLogic);

after(0.5,sec) | after(0.5,sec)
(0.5, delete{app);

Red Off end
app.ColorChoice = [1,0,0]; tumnOff(app);

% Button pushed function: BLINKButton
function BLINKButtonPushed(app, event)
app.LanternLogic.blinkButton();

end

Stateflow
MATLAB




'| MathWorks:

Editing at the Speed of Thought

’ﬁ sldemo_fuelsys/fuel_rate_control/airflow_calc
SIMULATION

I Y Open ~ ]} Stop Time B i 5 Ml )
ar & q ». 4 2 d @ b % W
New & save ~ Library Model {INC ) step i Step Data Logic Bird's-Eye

v = Print v | Browser Settings H@ Fast Restart Back « v Forward Inspector Analyzer Scope

LIBRARY PA SIMULATE ! W RESULTS

@ sldemo_fuelsys airflow_calc X

@sldemo_fuelsys » [Pa|fuel_rate_control b &Ejairﬂow_calc

Intake Airflow Estimation and Closed-Loop Correction

s

{deg) 01-01z-1
<throttie RS

Throtlle Transiant

&
k3
=f

[0/5)
20 T{u) est_airflaw

]

™ Uz

P Constant
e umping Constan

Feedforward Control

2.0 T(u)

uz

Ramp Rate Ki

Oxygen Sensor —..C : )
Switching Threshold .

fb_corraction

(D,
02_normal
3 L enable_intagration

fuel_mode - Feedback Control

Simulink




Editing at the Speed of Thought

= Automatic Port Creation

‘Sources

= Edit on Block Icon

Operator

= Block Parameter

Autocomplete D

« Predictive Quick Insert

Simulink

Controller
data type = single

Mechanical System

Mechanical System

) MathWorks

Design
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) MathWorks

Controlling the Execution of Model Components

Schedulable Rate-Based Model

estimator_calibrate(

CJw @StIMAtOr_10MS() - -nemmm o s T Estimator
estimator_20ms() : : calibrate
tD o) D1[0.01]
controller_10ms() f§----3
. [ ControllerExpFcn - D2[0.02]
controller_20ms()/~; ‘-~~~ Pl_CTRL_10ms

Scheduler

SW Component2

A SW Component1

Export Function Model

Simulink o



Controlling the Execution of Model Components

7 * ThrottlePositionControlTop: Schedule Editor

SCHEDULE EDITOR

C‘Ed \ l | 4 Move Up S{}Q\ E%SaveModel .Zi, E

= —
Manage Execution %7 Move Down Update [3l, Highlight Amange  Timing Layout
Paritions ~ Order Diagram Legend ¥

PARTITIONS | EXECUTION MCDEL DISPLAY VIEW

m ThrottleControl. MonitorRun5ms
/ —
ThrottleControl.ControllerRun5ms

I»  MANAGE PARTITIONS

Simulink

EXECUTION ORDER
Name

Cont
D1

D2

ThrottleControI PSSecondaryRun5ms
ThrottleControl MonitorRun5ms
ThrottleControl_ControllerRun5ms
ThrottleControl APPSnsrRun

D3

ThrottleControl TPSPrimaryRun10ms

PROPERTY
Partition
Name ThrottleControl ActuatorRun5ms
Rate 0.005
Type Explicit periodic partition

BB S

Design
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'l MathWorks:

More Ways to Componentize Your Design

Hoo Po.o A, BEESOINSRERERLEPS] &  Signin SIMULATION

<P HGHE <« Transmission C...

Current Folder

(o L = Open U Stop Time |30 f
A & E =] d @ b
Save Norma! "
Project New S Library = Step Run Step Data
#= Print ¥  Browser : 8@ Fast Restart - Forward nspector
=1 Simulink Model s L
*u sldemo_autotrans.sh Simulink Model - =

sidemo_autotrans

Name Type

|%asidemo_autotrans b

Throttle

Passing Maneuver VehicieSpeed

PlotResults

Throttle

ShiftLogic

sldemo_autotrans.skx (Simulink Model) /\

”Model | Preview: Engine and Transmission Subsystem

version:

1.262 |
Saved in keTorque

| Simulink Vehicle
| version: s ] : ManeuversGUI
R2019b 3 p TransmissionRPM
Last -
modified by:
mdragic VehicleSpeed

Modeling an
Automatic
Transmission

L .

+| Ready

Simulink




) MathWorks

Simplifying Blockset Creation and Sharing

Blockset Designer

— = l
e By w3 o
- \ 1 st 1t

ldeas Code Templates

Tost Simulink Blocks _Dﬁ Packaged Toolbox = Organization
es

> Development >> Build >> Test >> Dﬂcumentatian>> Publish >

Simulink o



'\ MathWorks:

Output

Viewing Generated Code Alongside the Model

'}} sldemno_fuelsys/fuel_rate_control * - Simulink

File Edit WView Display Diagram Simulation Analysis Code Tools Help
B-ro-8 e ¢ B2e-E-ed®P 5 oo ] [ ] @ ~|am -

fuel_rate_control

Iﬂsldemo_ﬁueisvs 4 @fuel_rate_control »

®

Fuel Rate Control Subsystem

Q
E3
|

]su“gle D2 (rad ] Sensors
: 4 — » g b single D2 (g/s)
J <speed=> i est_airflow — est_airflow

(g's) T {gls)

validate_sample_time

02_normal

o

es o ' fb_correction fbo_comection fuel_rate

- 1
fuel_mode (o/s) “-'?l"S}Uel el
-, EngSensors [ } boolean D2 -
[ ] 2 normal
t airflow_calc
SEensors =
sld_FuelModes D2

fuel_mode

=

EngSensors D2 single D2 single D2 (g/s

fuel_mode

control_logic

fuel_calc

View diagnostics auto(ode3)

Embedded Coder




J MathWorks

Sharing Live Scripts

[=] Live Editor - C: \MATLAB\CompressibilityFactor.mlx X

B e o

E‘LJ] =y @ Lijd Fles | 4 3 - Normal v B [~ | Run Section [) [)[] w

Compare |GoTo v | — e e o e S Run and Advance
5/ Compa Text B ‘l L Eﬂ _ | Code L% Refactorv |- | w5 =i Section Run Step  Stop

— 7 Break |Z. RuntoEnd

New Open Save
v v v =Pt 4 Find ~ ==
FILE NAVIGATE TEXT CODE SECTION

| CompressibilityFactor.mix | + |

RUN

P|1:40
Slider 350

Drop down \ "carbon dioxide" o V

carbon dioxide @ 350 Kelvin

L]

o
©
e

wressibility Factor, Z

script

MATLAB




) MathWorks

Deploying Web Apps

[} MATLAB Web Apps £ Transient Conduction

C ) | ® ah-dgarriso

MATLAB Web Apps

Initial and Boundary Conditions Geometry

Initial T (C) 10 X (m):
Top T (C)

Bottom T (C)

Left T (C): : dy (m):

" e | Note: Numerical stability requires F...
Right TAC) Current Fo = 0.0608

Themal Diffusivity Time and Convergance

Alpha (m*2/s);| 4 dt (s): | 0.01

[ Air < Total Time (s):| 50

[ Copper —

Vister Convergence | 1
Criterion: 1e-4

MATLAB Compiler -



) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything

LS BZ4N O |

wr w
>
p—... @ :l:
p—— l\l/l
Inputs Design Outputs

4 MATLAB&SIMULINK' 7
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) MathWorks

Evaluating Architectures

® B

Inputs Architecture Design Outputs

e B0 Kw UE

4 MATLAB&SIMULINK' 7




<) MathWorks

Designing System and Software Architectures

SIMULATION MODELING FORMAT
L Find ~ {—
;:-, Compare ¥ "Z

@ Environment + Editor
DESIGN

0 & @

Component Reference Variant

Ii . =
¥ -

Interface Import Import Manage

base . MAT-file -

® = &
Architecture  Analysis Model Update

Component  Component Views ¥ - Model +

COMPONENT VIEWS | COMPILE

Stop Time | 60
Normal

g Fast Restart
SIMULATE

Property Inspector

4 UASJeferencefarchitecture 1 3 DVeh\'cIe »

Component

Model Browser

1aad e Ee

Mechanical System View

System Composer

” Control Syste'm View

Architecture Info

v Main
Name Vehicle

Stereotype Add.. <

BaseCom~-

Power System View

Monesring and Control Sebsystem

Autogiet




BB S

Designing Beyond System and
Software Architectures
SYEIEIS ENe SoC Hardware AUTOSAR Software
Software and Software

System Composer SoC Blockset AUTOSAR Blockset

35



) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything
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4 MATLAB&SIMULINK' 7

36



Integrating with Third-party Requirements Tools

External Requirements

Requirements
Management
Tools

Simulink Requirements

R2019a

m

Edit

ReqlF

Simulink Requirements

External Requirements

__k

) MathWorks

—X
-V

Test & Verification

Authored Requirements

37



Include Custom Code in Test & Verification

Simulink Design Verifier

Simulink C/C++

i

Simulink Design Verifier

— X
—Vv

) MathWorks

ol Test & Verification
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Validating Function Arguments

aF

Error check required input arguments
if nargin < 1

error(“rectangle requires width and height wvalues™);
elseif ~isnumeric{width) || ~isscalar{width)

error("width must be a2 scalar numeric value")

|| ~isscalar(height)
error("height must be a scalar numeric value™)

elseif ~isnumeric(height)

end

ar optional inputs xStart and yStart

xStart =

if nargin > 2 && isnumeric(varargin{l}) && isscalar(varargin{l})
x5tart = varargin{l};

end

yStart =

if nargin > 3 &8 isnumeric(varargin{2}) && isscalar(varargin{2})
yStart = varargin{2};

end

MATLAB

arguments
width
height
x5tart
yStart

) MathWorks

—X

—v Test & Verification

double {mustBeNumeric}
double {mustBeNumer

double {mustBeMNumeric} = 0; %
double {mustBeMNumeric} @; %

Dptiﬂﬂal
Dptiﬂﬂal

39



| MathWorks:

v

O
O
-
Qv
=
2
O
al
af)
<
_|
_I
<
=
O
=
o
=
2
>

Y
S
)
=
o
S
=
LI
)
-

=
0
_I

Test & Verification

—X
-V

2019-03-13
2019-03-09
2019-03-06
2019-03-02
2019-02-27
2019-02-23
2019-02-19
2019-02-16
2019-02-12
2019-02-09
2019-02-05
2019-02-02
2019-01-29
2019-01-25
2019-01-22
2019-01-18
2019-01-15
2019-01-11
2019-01-07
2019-01-04
2018-12-31
2018-12-28
2018-12-24
2018-12-20
2018-12-17
2018-12-13
2018-12-10
2018-12-06
2018-12-02
2018-11-29
2018-11-25
2018-11-22
2018-11-18
2018-11-14
2018-11-11
2018-11-07

MATLAB



Using Continuous Integration

MATLAB

Jenkins

Browse categories

Platforms
User interface

Administration

Source code management

https://plugins.jenkins.io/

Plugins

Plugins Index

Discover the 1000+ community contributed Jenkins plugins to support
building, deploying and automating any project.

gt Find plugins...

New Plugins

ORebel

MISRA Compliance Report VectorCAS JQuery

foom ocwork Community Analysis Maodel API

) MathWorks

ol Test & Verification

Download
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Using Projects in MATLAB

MATLAB

\{ IE |£Tq_lp E (7 Project Path

Search Custom Run References Details L. Startup Shutdown
Tasks v Checks +

TOOLS ENVIROMNMENT

All | Project (226) | Modified (344)

Mame
+Test
ACI
Dashboard
Documents
Elasticsearch
Machinelearning
MATLAB Kafka Producer Java
mps_stream
SimExecutable
Simulation
15| DocExample_MultiClassFaultDetectionUsi...
F genPumpData.m
%) javasetup.m
15 Main_ExampleWorkflow.mlx
HH MLModels.mat
EE| rawdata.mat
| | README.md

) MathWorks

i

Collaboration

E] Remote

Git  Refresh . E Branches
Detailz :

CONTR:OL

Classification
Test

Design
Diesign
Design
Design
Diesign
Design

s e wew +eae

42



Parallel Simulations in Simulink

4\ Simulation Manager*

SIMULATION MANAGER

OEd @ &

Open Save Stop Job Simulation
v Details
FILE
Simulatio S

SIMULATION DETAILS iRunning on 20 parallel workers

Simulink
Parallel Computing Toolbox

Reuse
Window

Grid List

41sec remaining &

PLOT PROPERTIES

<) MathWorks

Coce
o=
ot

Scaling

43



) MathWorks

Scaling Computations on Clusters and Clouds

MATLAB

Parallel Computing Toolbox MATLAB Parallel Server Multi-core CPU

MATLAB Parallel Server "



) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything
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Find out more:

2:30 PM: Wired Communications Systems
Modeling and Analysis.

3:30 PM: Top-Down Modeling and Analysis
of Analog Mixed-Signal Systems

4:30 PM: Understanding and Modeling the
5G NR Physical Layer




Developing Autonomous Systems

Perception

|

Planning

- ) MathWorks’

47



Find out more:

12:00 PM: Design and Test of
Automated Driving Algorithms

2

4:00 PM: Sensor Fusion and L 4

Tracking for Autonomous Systems"’ N
N >




) MathWorks

Using MATLAB & Simulink to Build Algorithms in Everything
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Test & Verification Collaboration Scaling

4 MATLAB&SIMULINK' 7

49



Attend Sessions this Afternoon

ypes RF Design and Test Using

MATLAB

verirain Selectior

) MathWorks
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R2019a at a Glance

Read the Release Notes

Explore What's New

Get more out of MATLAB and Simulink by downloading the

latest release.

Release Highlights

Deep Learning

Develop controllers and decision
making systems using
reinforcement learning, train deep
learning models on NVIDIA DGX
and cloud platforms, and apply
deep learning to 3-D data.

» Learn more

Automotive

Design and simulate AUTOSAR
software, interface with HERE HD
maps, and generate energy
balance reports.

» Learn more

Systems Engineering

Design and analyze system and
software architectures with
System Composer.

» Learn more

Projects

Use projects in MATLAB and
Simulink to organize, manage,
and share your work.

» Learn more

) MathWorks
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) MathWorks

Get Started

MATLAB Onramp Simulink Onramp Stateflow Onramp Deep Learning Onramp

Quickly learn the Learn to create, edit, and Learn to create, edit, and Learn to use deep learning
essentials of MATLAB. simulate Simulink models. simulate state machines. techniques in MATLAB.
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