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Platform Workflow Application
Productivity Depth Breadth

Getting your work Support for your Products for the
done faster entire workflow work you do
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Platform
Productivity

-

= Create Your Designs Faster
= Simplify Analysis
= Simulate Faster and Scale Your Work
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Create Your Designs Faster — Live Editor

tor - C:\Demos\ExploreEvents.mb

LIVE EDITOR

Find Files As (el = = Run Section
= E = =
= S = =
New Open Save [is] Compare 5 GoTo et !?;E u g 5 BomE P Run and Advance
AR 1 |H.F=*" ;s;.§§| |m 5} Run o End
FILE NAVIGATE TEXT ‘CODE SECTICN
| ExploreEventsmix =2 | + |

Explore and Analyze Storm Events

Frequency of Events

Explore the frequency of various storm events and
locations and the associated damage costs.

clear

load prepEvents

data = timetable2table(data);
head(data)

Visualize with a Heatmap

This is helpful in exploring patterns across categories like
the events and locations.

bigFigure;
heatmap(data, 'state’, 'weathercats’);
xlabel('State’)

ylabel('Storm Event')

title('Frequency of Events by Location')

MATLAB
Live Editor

Shrm Evert

ans =

N

table

Time
22-Jul-2016
15-Jul-2016
15-Jul-2016
16-Jul-2016
19-Jul-2016
15-Jul-2016
15-Jul-2016
15-Jul-2016

B Live Editor - CAMATLAB\timerTest.mlx *

LIVE EDITOR

INSERT

VIEW
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1

r Find Files = MNormal
2o EE
- | Compare Go To
- - - EPI‘I‘I and A d g e ———
FILE NAVIGATE TEXT
| timerTestmbx* | + |

timer('ExecutionMode" |

[() timer( 'ExecutionMode',value,options)

AN

ExecutionMode value

Eﬂ 'fixedDelay'
Eﬂl'fixedRate'

Eﬂl'fixedSpacing'

abc

'singleShot'
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Create Your Designs Faster — App Designer
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& MathWorks:

File Exchange

GUIDE to App Designer
Migration Tool for MATLAB

version 1.0 (15.1 KB) by MathWoarks App Designer Team

MATLAB
App Designer

4\ MathWorks

Use the GUIDE to App Designer Migration tool to
help transition your GUIDE apps to App Designer.

MATLAB EXPO 2018 5



4\ MathWorks

Create Your Designs Faster — Simulink Onramp

¥y Simvlink_Onramp - Simulink prerelesse use o =
Fide  Fcd  View Dnpley Disgoam  Sendsbon Anshes Code  Took  Help

B-o-8 Be-E-wgOP - B | e “ | @~

Training - Tasks ¥ % | smusek_onrame Training - Assessment '
1.2 Running Simulations ® |5 Seruieik_Oevarmes
Task 1 v

The model o right describes the velodity of a falling
‘chject with air drag. In Simulink. the Run bution ((5)) In
he tocibar simulates the maocel,

TASK

Connect the signal line labsled velecity o he
Signal Assessment biock, The ine will change rom
dashed. red lo solid. black when connected.

OB ®ELEE

Fross ih Run bution to simulate the model. Your IF=ma
output will btk Shown at right. Pross Submi 10 ass6ss amg +ayv’ = ma
ot o, e click Ned Task 1o advance,

=]
[ 1
Hint | Sew Solution | Reset Sumt ]n Guitational borce | v ] oy n [ I in fiqure window
timass Integratar

ST Tomacy | Rraurements
" Does the connactid signal meet the requiremant?

Task 2 —h W
-
.5
F
- 120% autojodeds)

Simulink
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Create Your Designs Faster — Smarter Editing

WheelSpeed
Ww

2 ASTOP

| Speed

>~
/Vs

e speed
gular)

Simulink
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Create Your Designs Faster — C Caller Block

[u==0]

1
[-200, 200] (j o

_|7@

fus==1]
6{,1

tlimes_abs_n {y = foo(u)}
{y = foo{u);} Iy=Tooln3
© Function Caller
- e _,
Copyright 2017 The MathWarks, Inc.
O
#include "hfoo.h"|
.‘J-.'.:!.HC.LLI':":.‘ "hT:!.mesAbsN.h” int foolint ul) {
#include "hTimesN.h"
_ switch(ul) {
double times_abs n{double wal, double n) case O:
{ break;
ifival = @) { case 1:
return times_n(wal, n); e b{e?k;
} else { e aEr‘;ék.
return times ni-val, n); } k
! return ul;
1 1

Simulink Stateflow
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Simplify Analysis with Apps

Interactive applications automate common technical computing tasks

Signal Analyzer app

— Visualize, measure, analyze, and compare o T = I S g P
signals in the time domain, frequency domain, — I S—=, z
and time-frequency domain o . ees

Econometric Modeler app

— Perform time series analysis, specification
testing, modeling, and diagnostics

Amplitude
o

¥ Current Wavelet Parameters

Analog Input Recorder app
— Acquire and visualize analog input signals

Wavelet Signal Denoiser app

— Visualize and denoise time series data

Signal Processing Toolbox
Econometrics Toolbox
Data Acquisition Toolbox
Wavelet Toolbox
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Simulate Faster — Faster MATLAB Execution

Redesigned execution engine runs MATLAB code faster

= All MATLAB code is now be JIT compiled

Average Speedup in Customer Workflows

= MATLAB runs your code over twice as
fast as it did just three years ago

= No need to change a single line of your 1.
code 12

= Increased speed of MATLAB startup " Ro05a R0 R20l6a R20Gb R20Va R2077E R2018
in R2018a and R2018b
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Scale Your Work — Simulate in Parallel

Use parallel computing to run
multiple simulations faster

= Run multiple parallel simulations
with parsim

= Run simulations in the background
with batchsim

= Monitor simulation status and
progress in the Simulation Manager

Parallel Computing Toolbox
MATLAB Distributed Computing Server

i 1
— || 1]
i (L]
k ] 1
i
Ph =] —p [ECan0—
o i m
! ! E m {11}
SIMULATION MANAGER
r— L m—
a = HE|®|F
StopJob OpenSekcted | Grd | Ust |Simuation]  Show
~ DISPLAY | RESULTS a
sldemo_suspn_3dof Q
Total Simulations 200
Elapsed Time 00:02:43 _ J
Number of Active Workers 4 I ErrorsiAborted (0) [l Completed (43) [l Active (4) Queued (153)
Estimated Time Remaining 00:02:35

e S o S M S . ) o
e
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Scale Your Work — Easily Work with Big Data

Use tall arrays to manipulate and analyze |
data that is too big to fit in memory Hrgue — 5 %

File Edit View Insert Tools Desktop Window Help k]
:J _; d -.;’ [% N 1‘.: @ “-k.i ": & ﬂ D E =] @
[

250

= Use familiar MATLAB functions and syntax

= Built-in support for hundreds of functions

150 |

100 -

= Customization support for importing,
processing, and exporting data ol |

Jan 2016 Jul 2016

= Works with Spark + Hadoop clusters s wizns

Statistics and Machine Learning Toolbox MATLAB EXPO 2018 @ 12
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Platform
Productivity

-

= Create Your Designs Faster
= Simplify Analysis
= Simulate Faster and Scale Your Work
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Workflow
Depth

= Deployment of MATLAB
Algorithms and Applications

= Code Generation from
Simulink Models

= Verification and Validation MATLAB EXPO 2018 14
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Access Data / Deploy MATLAB Algorithms and Applications

Deploy

g Desktop apps

== Enterprise
s systems

. Embedded
=) devices

MATLAB EXPO 2018 <¢=c 15
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Access Remote Data

Read and write data to and from remote
locations using datastore objects

= Amazon S3 e AWS
(offered by Amazon Web Services)

= Windows Azure® Storage Blob
(offered by Microsoft)

= Hadoop Distributed File System (HDFS) -

MATLAB EXPO 2018 <¢=° 16
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Deploy MATLAB Web Apps

Share App Designer apps on the Web
using MATLAB Compiler

= Package the app for deployment
to the MATLAB App Server

= Add the app to the library of MATLAB
Web Apps on the server

= Run the app in a browser from any
machine with access to the server

MATLAB Compiler

[ MATLAB Web apm R T Tanued Condartion X
G (@ an-dgamiss appih ’ " petra et s a
@ geckoMeny G Google @ Selerforce - Unbmite o MATLAE Centest [l vamest Mail Imported From & &F ADP iPayStatement:  4h Development Supp

MATLAB Web Apps
Time =148
il and Consmons ey 0 o
Il T (1 1]
aftem 1
Lo
.............. -
T re
Eo——— e
o
A Teasl Time
W T Convergeees
Coteron
T Sep
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Deploy MATLAB Algorithms

Deploy machine learning and deep learning
models using automatically generated code Intel
)

( intel/ wkL-bnn
Library

= Generate C code for predictive machine learning

and deep learning models -0 | NVIDIA
/ 1 : \/, TensorRT &

.\\Y. NVIDIA. SO

e~ *  Libraries

= Generate optimized CUDA code for deep
learning, embedded vision, and autonomous m ; ARM

ompute

SyStemS Library

MATLAB Coder
GPU Coder MATLAB EXPO 2018 <Z° 18
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Verify models that include C/C++

Analyze and generate tests for i
. . AT, 0—_D § ==t
Simulink and Stateflow models sl i .
that use custom code | T w |
= Perform design error detection,
property proving and test T e #include "hfoo.h|
generatlon for the C/C++ COde double times abs nidouble wal, double n) int foolint ul) {
1
1f(val > 0) { switch(ul) {
. return times_niwval, nj; case O:
= Works with C Caller blocks and F e times nlval. break;
- case 4
StateﬂOW ChartS } ! break;
default:
break;
s

return ul;

}

Simulink Design Verifier MATLAB EXPO 2018 <¢=°19
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Connecting Your Design to Hardware

Connect directly to hardware
with support packages

Arduino Raspberry Pi Zero W

= Live streaming to and from hardware

(]
L]
=
=
=
=

= Run Simulink models on low-cost
hardware, such as Arduino,
Raspberry Pi, and LEGO

= Automatically generate code and run
it on microprocessors, FPGAs,

and more LEGO EV3 ADALM-PLUTO
MATLAB EXPO 2018 <¢=° 20
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Closed-Loop PID Autotuning

Deploy algorithm that performs PID O L BTl s R
autotuning without opening the feedback _—
loop

= Use Closed-Loop PID Autotuner block to
generate autotuning code and deploy to
embedded software

= Estimation experiment is performed
without opening the feedback loop

= Use to tune PID controller gains for a plant
model in Simulink or for a physical plant

MATLAB EXPO 2018 «¢=° 21
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Deploying to FPGA or ASIC Hardware

Native Floating Point Matrix Support

single singla Matrix  [IM163) int16 [1x3]
Multiply
mmult

Alpha_Gain

Vision HDL Toolbox LTE HDL Toolbox

pixel

-
2
=

o
>
|
(]
L

Edge data data
ctrl Sobel LTE Turbo Decoder

Fixed-Point HDL ™ ot otrl =

FPGA/ASIC
Implementation

Import Verilog code

module bitselectia,c):

input [1:0]1 a:
output [1:0] c:

HDL Verifier

HDL Coder
Fixed-Point Designer
Vision HDL Toolbox
LTE HDL Toolbox

assign c[0] 0;

assign c[l]

endmodule
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Workflow
Depth

= Deployment of MATLAB
Algorithms and Applications

= Code Generation from
Simulink Models

= Verification and Validation MATLAB EXPO 2018 23
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Application
Breadth

= Autonomous Systems
= Wireless Communications

= Artificial Intelligence (Al)

MATLAB EXPO 2018 24



Designing Autonomous Systems

N/

Perceive
7/ I N\

Computer Vision System Toolbox

Robotics System Toolbox

Deep Learning Toolbox

Computer Vision System Toolbox

Automated Driving System Toolbox

Sensor Tracking and Fusion Toolbox New Product
Model Predictive Control Toolbox

Vehicle Dynamics Blockset New Product

Decide
& Plan

4\ MathWorks
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Design with the Latest Wireless Standards

),

t Adva?,ced >

802.11ax

O tigeee NB-loT

LTE Toolbox
5G Toolbox New Product

WLAN Toolbox
Communications System Toolbox MATLAB EXPO 2018 i; 26
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Model Physical Systems with Simscape

Specialized Fast High Fidelity
Model and simulate electronic, = El & 1@ ”745_;
mechatronic, and electrical power NG R s ’ .
systems el DRt DR
= Convert SPICE models to Simscape R} Iy @Rn
components IR 1\ |

= Generate HDL code from Simscape models
for faster simulation on FPGA's

4\ Mechanics Explorers - Mechanics Explorer-cantilever_example_BoxfFillet_solid - [u} X

File Explorer Simulation View Tools Window Help »

BR QO XA WPTIT A T 9|3 B view convention: zup (. ~|| @|[BlB e+ QAL | - B &[0 v
Mechanics Explorer-cantilever_example_BoxFillet_solid

2, cantilever_example_BoxFillet_solid

S w

Model HVAC control systems and
- i+ # General_Flexible_Beam
flexible beams .

Simscape Arg
Simscape Multibody

Simscape Electrical General Flexible Beam
HDL Coder W@EEIEETTN (@ x —— Timelo
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Artificial Intelligence

COMPUTER [§j Model

MATLAB EXPO 2018 <% 28



Text Analytics

lmﬂh Data

repairNotes =

"PM SERVICE, CHECK TURN SIGNAL, CLUNKING NOISE

"SERVICEROB, EXT,

string

5604"

“NEED 4 PLOW PINS"
"INSTALL SPINNER ASSY"

“DONT START"

"DOG BONE PIN BROKEN"

“"NEED SERVICE, CHECK BRAKES"
"HYD CAP CHECK ENGINE LIGHT ON"
"TARP VALVE STICKINGRIGHT SIDE MIRROR BRACKET |

"HANDLES IN CAB
"NO PLOW LIGHTS"

LLINE 4 | AIAT CcTANRTH

Text Analytics Toolbox

LOOSE"

Topic: 1

- adjust
charging 3
chain givng
conveyor
does is beit ights
wen NOT Go.
sower. WOIKiNg
WOrk back

convoyor
talgate

Topic: 4

missing
blade cable
-~ bolts all
fluids

check™
plow

da0e

tires
needed

Topic: 2

towinginvoice

gabrielli tow
nvoice Unit vehicle
175 00 coast

end by
K W’astore?r noise

ford pils in from

towed
towing

maintenance

Topic: §

driver
work
was doOr

dont
start

close

% \Y [eYo =Y

tirescheck
freeze .o

w right pu
springs one"
reartre Ieﬂ rd wheel

flat F2A e
T Ire. ant
chains ston
hw - front - >
broken =

renove

Topic: 6
engine
bent Out sander

check

install Il ht g
noise lng On ggg

" spinner

antifreeze
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Predictive Maintenance

||||||||l Data

[§] \Y [eYo =Y

Remaining Useful Life (RUL) Estimation

Clutch RUL ~ 9.5 days
- Inertia Brake . Failure Threshold
] Output r — {1 =
7 Shaft | B Brake E
-1
|
> RT}C ¥ —
Shaft i
.| Real Data Prediction

4 6 8 2 4 6 8

2 4 6 8 2
Normal Operation Monitor Closely Maintenance Needed

Predictive Maintenance Toolbox New Product

MATLAB EXPO 2018 <% 30
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Deep Learning

Deep Learning Toolbox
Computer Vision System Toolbox
GPU Coder

MATLAB Coder MATLAB EXPO 2018 % 31



Deep Learning

Design, build, and visualize convolutional neural networks

= Access the latest models or build your own

= |mport pretrained models and
use transfer learning

= Automate ground-truth labeling using apps
= Use NVIDIA GPUs to train your models

= Automatically generate high-performance
CUDA code for embedded deployment

Deep Learning Toolbox
Computer Vision System Toolbox
GPU Coder

250

200

Images/Sec

50

150

Single Image Inference (Titan XP, Linux)

ResNet-50 VGG-16 GooglLeNet

4\ MathWorks

R2018b

B TensorFlow
B MXNet
H MATLAB
H PyTorch
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Deep Leaming Onramp

= 2.2 Moking Predictions: (1/2) Make a predi
1L “ LIVE ENTOR _
F R E E Task 2 Resat | [= Soans -
Info: You can use the |classify funclion to | g

make a prediction on an image.

l

pred = classify(net,ing); I e TS oz
o1
Use the classify function with the pratrained Classify images I3 =
'e O r I I 0 S e o r AlgxNat network to predict the subject of the image = 2
stored in the variable ingl . Store the network’s L]
prediction ina varibia called |pradl, Load pretrained network =
- . You may wani to leave off the semicolon to see tha Task 1: Use the alexnet function to load a pretrained network.
result.
eep Ledrning in ours
Submit | Hint | | See Soluion | Next task
Import, view, and classify an Image
Cormrect!
Import and display the image in filedl. jpg.
Teat Sulte imgl = imread('filedl.jpg');
7 Is pred? created correcty? kimshon(ingl)
S EREOGE S Task 2: Classify the image in the variable img1.
.
Launch Deep Learning Onramp pra = sy dnone, g
Task 3 i i
predl = categoricol
Further Practice ClassHy further images seashore
Task 3: Classify the images in file82. jpgand file3.jpg.
alq

COMMAND WINDOW|

MATLAB EXPO 2018




4\ MathWorks

Platform Workflow Application
Productivity Depth Breadth

-

= Design Faster = Deploy Applications = Autonomous Systems
= Simplify Analysis = Code Generation = Wireless Communications
= Simulate and Scale = Verification and Validation = Artificial Intelligence (Al)
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Upgrade your MATLAB Code and Simulink Models

W \Web Browser - (3 Emars) Code Compatibility Report — u] » @ Upgrade Advisor - sf climate control
3 Errors) Code Compatibility Report + HOBO = . ) .
. File Edit Run Settings Help
Code Compatibility Report Top 3Emors 1 Waming 304 Checks 2 Files fnd:[ ~|<a5>  Disable Upgrade Notifications
4\ Upgrade Project Report X
Analysis Date: 05-Sep-2017 14:32:08 "
MATLAB Version: R2017b
Models Libraries MATLAB Code 9
100% =
o @ Passed 7 1 8 ari
Incompatibility and Syntax Errors Passed Need . o
eed attention = = =
Row a Filename Description ith
1 classifyBloodPressurem TREEFIT has been rem|
2 classifyBloodPressure.m TREEDISP has beenre| g o [ Al Files « | [All Results - e
VIEW methods instead. )
3 classifyBloodPressurem 24 TREEVAL has been rer  [Ealar ] AnalogControl.mdl @ Passed 27 checks
=T methods inst i = N e
PREDICT methods ins analyzelodelFiles.m SmodeletAnsloaControLmdl () Passed with fixes 3 checks
billOfMaterials.m Need attenti mar
eed attention -
checkCodeProblems.m Berun Checks N (]
Warnings and Other Recommendations DigitalControl.sl Check Name Result ks
= = = — 14_airframe.slx Check model settings for migration to simplified initialization mode ol
oW = flename UL LA 14_airframe_test.m Check that the model is saved in SLX format I:f\,l b
1 classifyBloodPressure.m RAND o RANDOM with 1| fing top_models.m Check usage of function-call connections >

recommended. Use RN

LinearActuator.she
MNonLinearActuator.mdl
rebuild_s_functions.m
runUnitTest.m
slproject_f1d.sh
upgrade_project.m
vertical_channel.slx
wind_gust_lib.sk

Check and set embedded target model to use ert.tlc system target file

Check and update masked blocks in library to use promoted parameters

Check and update mask image display commands with unnecessary imread() function calls
Check and update mask to affirm icon drawing commands dependency on mask workspace
Check and update model to use toolchain approach to build generated code

Show All

Check model settings for to simplified initiali; mode Learn more

Check for model level messages
This check finds and reports model level messages for migrating to simplified initialization mode.

See Also

@ Check model settings for migration to simplified initialization mode
@ Underspecified initialization detection

Checks run on 02/01/2018 10:44

Publish Report Close

Identify Variant Model blocks and convert those to Vari
Analysis

Upgrade Wariant Model blocks to Variant Subsystems contain
offers enhanced capabilities while maintaining equivalent fun
variant models will be removed in a future release.

Run This Check

Result: o Passed
Identify Variant Model blocks at model level.

FPassed
No Vanant Model blocks found.

MATLAB EXPO 2018
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