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4\ MathWorks

Create Your Designs Faster

(5] Live Editor - C:\Demos\ExploreEvents.mlx
LVE EDTOR

EI:II-:I D E (Gl Find Fies 43 <7 oner [Z] Run Section

New Open Save Omwe ﬁ&ﬂb

E Run and Advance

FILE
- | ExploreEvents.mix K{ +]

= ans = &x18 table
Explore and Analyze Storm Events —
Frequency of Events ! 22-Jul-2016
2 15-Jul-2016
Explore the frequency of various storm events and . 150012016
locations and the associated damage costs.

4 16-Jul-2016
clear 5 15-Jul-2016
load preptvents - 6 15-Jul-2016
data = timetable2table(data); 7 15-Jul-2016
ficad(data)) 8 15-Jul-2016

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')

KN ] »

MATLAB
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4\ MathWorks

Create Your Designs Faster

{4 Microplate analysis. — o X
—
Plate Browser ‘Summary Tables
t Select Files \ Current File: microtiter_data0007.csv at G S L1l
—
Microplate Plot P EC50 Curves
100
| 90000000000
£
[ ]
| 9O@OOCOO0000 ||1- lle Exchange
| 999@OOOOOOOO (I
)
K. . COOOOOSN
0 2
=
. 00000000
40 =
| 000000000000
0
— = -
| 90000000000
20
' 9000@ 0000000 (|- :
0 - L L L L L L , ,
I ~ p N -3 -2 -1 0 1 2 3 4 5 6
[_Previous File | (_NextFie | | Clear sslection | Log [Compound] L]
File ‘Compound Nr | NegControl Conc1 Conc2 Conc3 Conc4 Concs Conch Conc? Concs Conc9 Conc10 PosControl EC5( tG A E‘ 5 | n E‘ r
microfiter... 49 00502 01545 01545 01545 01550 02681 202635 97.9714 997009 997109  $9.7109 100 179.%
microtiter. . 50 -0.0910 35110 202225 68.0730 94.481 988818 994109 994719 994789 994799 994799 100 0c
microfiter. . 51 -0.0266 0.8092 41071 255839 740071 947721 979234 982979 983407 983457 983467 100 0%
microtiter... 52 0.0989 0.0913 0.0914 01556 359057 1037746 1040092 1040092 1040092 1040092 104.0092 100 1z L L
microfiter. . 53 0.0746 0.3783 16197 87.0053 1012392 1012733 1012739 1012733 1012739 1012739 1012739 100 0.0
microtiter. . 54 -0.0305 -0.1701 01701 01701 -0.1700 -0.1659 0.0164 74777 795640 1011400 101.7679 100 46007
microtiter. . 55 0.0687 0.4934 0.4934 0.4934 0.4935 0.4991 07401 102187 829466 1000395 1005158 100 3.894¢
microtiter. . 56 -0.0401 -0.6384 -0.6232 02222 325351 996081 103.3560 103.4263 1034263 1034263 1034263 100 1£
ion 1.0 (15.1 KB) by MathW ' m
version y MathWaorks App Designer Tea

Use the GUIDE to App Designer Migration tool to

help transition your GUIDE apps to App Designer.
MATLAB
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Create Your Designs Faster

& Microplate analysis

Plate Browser  Summary Tables

| sslectFiles | Current File: microliter_data0007 csv
Microplate Plot . EC50 Curves
100
| 90000000 00
% 100
| 9@@®OOOOOOOO0 |-
2
- 99®@OOOO0O000 ([
& 80
- 9990@ 000000 I” .
0 2
=
3
L _CO0000000., o
)
| 000000000 0 0
= 20
| 9000000050 0
20
' 9000 OOO0C00 |-
0 0 L n n s n n n
- . 2 . El 2 Bl 1 2 3 4 5
[_Previous File | [_NextFile | | Clear selection | Log [Compound]

Fie |Compound Nr| NegConrol | Conct Conc2 Conc3 Concé Concs Conch Conc Concs Conca [ Concto | PosControl | EGS(
microfiter. 49 00502 01545 0.1545 0.1545 01550 02681 202835 979714 997009 997109 997109 100 179.%
microtiter. . 50 00910 35110 202225 680730 944811 988818 994100 99.4719 994789 994799  99.4799 100 o
microtiter. 51 -00266 08092 41071 255839 740071 947721 97.9234 982979 983407 9B.3457  98.3467 100 032
microtiter. 52 00989 00913 00914 01556 359057 1037746 1040092 1040092 1040092 1040092 104.0092 100 1z
microtiter. 53 00746 03783 16197 87.0053 101.2332 1012733 1012739 1012739 1012739 101.2739 1012739 100 0(
microtiter. 54 00305 01701 04701 01701 01700 01659 00164  7.4777 795640 1011400 101.7679 100 46007
microtiter. 55 00687 04934 04934 04334 04935 04991 07401 102187 829466 100.0395 1005158 100 3.694¢
microtiter. 56 00401 06384 06232 02222 325351 996081 103.3560 103.4263 1034263 1034263 103.4263 100 1f

MATLAB

. (a1)]
Convection

Cylinder B -

Convection
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L]
(a8}
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Valve T T

L wn
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S ==

Spool Position L=

Simulink (Simscape)

4\ MathWorks
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Create Your Designs Faster

& Microplate analysis

Plate Browser  Summary Tables

| sslectFiles | Current File: microliter_data0007 csv
Microplate Plot . EC50 Curves
100
| 90000080 000
o0
| 9@@®OOOOOOOO0 |-
- 99®@OOOO0O000 ([
0
K., 0000000
50
kL CO000000r
)
| 000000000 0 0
£
| 0000008000 0 0O
20
' 9000 OOO0C00 |-
0 0 L L n s n n n
- . 2 . El 2 Bl 1 2 3 4 5
[_Previous File | [_NextFile | | Clear selection | Log [Compound]

Fie |Compound Nr| NegConrol | Conct Conc2 Conc3 Concé Concs Conch Conc Concs Conca [ Concto | PosControl | EGS(
microfiter. 49 00502 01545 0.1545 0.1545 01550 02681 202835 979714 997009 997109 997109 100 179.%
microtiter. . 50 00910 35110 202225 680730 944811 988818 994100 99.4719 994789 994799  99.4799 100 o
microtiter. 51 -00266 08092 41071 255839 740071 947721 97.9234 982979 983407 9B.3457  98.3467 100 032
microtiter. 52 00989 00913 00914 01556 359057 1037746 1040092 1040092 1040092 1040092 104.0092 100 1z
microtiter. 53 00746 03783 16197 87.0053 101.2332 1012733 1012739 1012739 1012739 101.2739 1012739 100 0(
microtiter. 54 00305 01701 04701 01701 01700 01659 00164  7.4777 795640 1011400 101.7679 100 46007
microtiter. 55 00687 04934 04934 04334 04935 04991 07401 102187 829466 100.0395 1005158 100 3.694¢
microtiter. 56 00401 06384 06232 02222 325351 996081 103.3560 103.4263 1034263 1034263 103.4263 100 1f

MATLAB

. (a1)]
Convection
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% Q%—
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4\ MathWorks

off

Stateflow
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| 4\ MathWorks

Simplify Analysis with Apps

These interactive applications automate
common technical computing tasks

= Econometric Modeler app

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

= Analog Input Recorder app
— Acquire and visualize analog input signals

= |mage Labeling app
— Label ground truth in a collection of images

G 2l il

Econometrics Toolbox
Data Acquisition Toolbox

Computer Vision System Toolbox MATLAB EXPO 2018 ) s



&\ MathWorks:

Simplify Analysis by Simulating at Wall Clock Speed

Slow down the simulation for easier

model interactivity

9& sdl_transmission_4spd_crcr/Clutch Control/Manual * - Simulink O X
File Edit View Display Diagram SimL\\%a!ion Analysis Code Tools Help

= - A | e = =5
E-T-H e ¢ i@ - E-R0 GO P @ - &~
Manual
® ‘&‘Sd!_transrnission74spdwcrcr » (P3| Clutch Control b [Pa|Manual b
@
=5

Select Gear
1B
T 1 o 2
Ne 3 Apply Brake

R & ® 4 L— -500
@
= Output Shaft Speed (RPM)
» |¢
Ready 111% auto{ode23t]

= Especially for models controlled and monitored
via Dashboard blocks and other displays

= Useful when model is connected to hardware

File Tools View Simulation Help N

Q- BOP®| -

a-|[-|F@-

Ready Sample based Offset=73140 T=73145.600

MATLAB EXPO 2018 () o



Scale Your Work

Use parallel computing to run multiple
simulations faster

= Run multiple parallel simulations with parsim

= Monitor simulation status and progress in the
Simulation Manager

Parallel Computing Toolbox
MATLAB Distributed Computing Server

4\ MathWorks

o m i
— e (0 Wi
" . n
wi (] i
— = )
‘bi # © O AR
o wi nm wir
M === i ] i
un ™ i
, \ mn L) L1l
SI MULATION MANAGER
Stop Job  Open Selected [ Grid ‘ List
SIMULATIONS DISPLAY | RESULTS | =
sldemo_suspn_3dof o
Total Simulations 200
Elapsed Time 00:02:43 _ l
Number of Active Workers - M ErrorsiAborted (0) [l Completed (43) [l Active (4) Queued (153)

Estimated Time Remaining 00:02:35

o P ] ]
EEEEEEEE
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Scale Your Work

Use tall arrays to manipulate and analyze

data that is too big to fit in memory

= Use familiar MATLAB functions and syntax

= Support for hundreds of functions

=  Works with Spark + Hadoop clusters

Statistics and Machine Learning Toolbox

4\ MathWorks

4 Figure 1 _ 72 O % i
File Edit View Insert Tools Desktop Window Help >
Ly
250
200

150 |

100 1

- T—

Jan 2016 Jul 2016

0 } A
Jan 2015 Jul 2015
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Simulate Faster

Redesigned execution engine
runs MATLAB code faster

= All MATLAB code can now be JIT compiled

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

= No need to change a single line of your code

= |ncreased speed of MATLAB startup in R2018a

2.2

2.0

1.8

1.6

1.4

1.2

1.0

0.8

4\ MathWorks

Average Speedup in Customer Workflows

2015 2015 2016 2016 2017¢ 2017b R2018¢
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4\ MathWorks

Team Collaboration

Use advanced software development features
to manage, test, and integrate MATLAB code

Overview

MATLAB® Test Report e sommmmmmmicin

BlipTests BlipSizelengthTests 0.1403 secon ds
cooe

Times‘tamp: 04-Jan-2017 13:28:06 BlipTests.BlipSubsasgnTests 0.1542 seconds
Host: AH-SDE coeee
Platform: wino4 BloTests Blpbubsreflests 01572 seconds
MATLAB Version: 9.1.0.441655 (R2016b)

Details

Number of Tests: 17
Testing Time: 0.4516 seconds

C-ADocuments\MATLAB\OOP\Blip\Demos\Extensions\UnitTest\Class\

BlipTests.BlipSizeLengthTests

Overall Result: PASSED

@ scalarBlipSize

The test passed.
Duration: 0.0863 seconds

& vectorBlipSize

The test passed.
17 passed Duration: 0.0027 seconds

@ <calarBlipLength

The test passed.
Duration: 0.0044 seconds

MATLAB EXPO 2018 () 13



Team Collaboration

Use advanced software development features
to manage, test, and integrate MATLAB code

Overview

C:\Documents\MATLABYOOPBliphDemos\Extensions\UnitTest\Class'

MATLAB® Test Report

Timestamp: 04-Jan-2017 13:28:06

Host: AH-SDE
lipTests BlipSubsrefTests
Platform: win64 EooTo;; osoo .

MATLAB Version: 9.1.0.441655 (R2016b)

BlipTests BlipSizelengthTests
cooe

ElipTests. BlipSubsasgnTests
L0101

Details

0.1403 seconds

0.1542 seconds

01572 seconds

Number of Tests: 17
Testing Time: 0.4516 seconds

BlipTests.BlipSizeLengthTests

C-ADocuments\MATLAB\OOP\Blip\Demos\Extensions\UnitTest\Class\

Overall Result: PASSED

@ scalarBlipSize

The test passed.
Duration: 0.0863 seconds

& vectorBlipSize

The test passed.
Duration: 0.0027 seconds

17 passed

@ <calarBlipLength

The test passed.
Duration: 0.0044 seconds

ldentify differences between model
elements, Stateflow charts, and
MATLAB Function blocks

4\ MathWorks

4\ Three-Way Merge - mine_slproject f1d.sk

MERGE Had 5G9

i X Toatodel (W] ' @ @ Pa) Highiiont Now f 74

Linked Scroling

Previous  Next Botom Model § T m M Always Highlight in Models. Fis:r ﬁg;:emf
NAVIGATE HIGHLIGHT FILTER FINISH z
Y Theirs: 340c64c37beb096a316¢58a11358a8387d026b5F  + | | Base: e317366e2ad5f021381648c8e7d08T16367alfac = Mine : mine_slproject f1d.sh -
- [%a] Simulink Simulink Simulink
=L : Pilot [l Pitet
[ 3 PilotGain i i
- -Pitate—Bus-Erentori— = Pilot:1 -» Bus Creator:] = Pilot:1 -» Bus Creator:1
T Pilot:1 -> PilotGain:1
; = PilotGain:1 -> Bus Crestor:1 : :
{8 Model Configuration Sets - Model Configuration Sets @ Model Configuration Sets
£+ Configuration £-{& Configuration £+ (& Configuration
- Solver | " Solver | " Solver
V' Target: targetFile.slx W I [1]
=] Simulink
Pl pilot o Resolve remaining 1 changes
*LF PilotGain ® O Filtered View (1) | All Changes (1)
R ® @] Tvee UNRESOLVED RESOLVED
= Pilot:1 > PilotGain:1 ® O 0 contfiict ) o
= PilotGain:1 -> Bus Creator:1 [O] (@] © Conflicted manual merge O 0
=48} Model Configuration Sets % Manual merge o 0
-8} Configuration Automatic 0 4
Solver Total 1 4

MATLAB EXPO 2018 ) 14




Platform
Productivity

)
Create Your Designs Faster
Simplify Analysis

Simulate Faster and Scale Your Work

Collaborate
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4\ MathWorks

Workflow
Depth

P2

= Deployment of MATLAB
Algorithms and Applications

= Code Generation from
Simulink Models

= Verification and Validation

MATLAB EXPO 2018 16



&\ MathWorks

Deploy MATLAB Algorithms and Applications

Deploy

Desktop apps

Enterprise
systems

Embedded
devices

MATLAB EXPO 2018 «=° 17



| 4\ MathWorks

Deploy MATLAB Algorithms and Applications

Share your work outside of MATLAB without
having to recode your algorithms

[ Electricity Demand F x

€« C' [ ec2-54-165-201-58.compute-1.amazonaws.com:8080/DemandForecastWeb/demandForecast.jsp

= Standalone desktop applications

Select Zone Forecast
= Add-ins for Microsoft Excel o Y <

N
BRUN

rederict Select zone & generate forecast

= Software components to integrate with other T st
languages (C/C++, .NET, Python, Java)

MAINE
o

= Software components for web and e L " S Comparison A
enterprise applications il T [

on Pittsburgh
I S0 Harrisbura

MATLAB Compiler
MATLAB Compiler SDK

MATLAB Production Server MATLAB EXPO 2018 ¢=< 18



| 4\ MathWorks

Deploy MATLAB Algorithms

Deploy machine learning and deep learning
models using automatically generated code

= Generate C code for predictive machine learning

and deep learning models / \y‘
CPU
o _ .\.f. ammn
= Generate optimized CUDA code for deep learning, s n
embedded vision, and autonomous systems :@:
[ | ]
N N N
GPU

MATLAB Coder
GPU Coder MATLAB EXPO 2018 ¢=° 19



| &\ MathWorks’

PID Control Tuning

Implement an embedded PID
auto-tuning algorithm

—P
- - - —’P
= Automatically tune PID controller gains in »|| PIDELS oo o o) date
real time against a physical plant . Closed-Loop
J Phy P . gt PID Autotuner % conv Write plant input
—»IN
—»| start/stop pid gains
= No model of plant dynamics required — e

Write convergence

= Deploy the auto-tuning algorithm to
embedded software using automatic code
generation

Simulink Control Design MATLAB EXPO 2018 =< 20



4\ MathWorks

Prepare Your Model for Code Generation

Prepare model components
for code generation

Scheduling Compositions with Different Modeling Styles

Environment
init_status it_:
estimator_initialize( 'Yinitiali Outt
estimator_calibrate( liby O
Dwmam@ EEEEEE T) terminate o
estimator_10ms(] 3 D1[0.01] Outd
stimator_20ms(] 0 D2[0.02] - -
r_initialize(] . Data Logging
X
If‘ ! cnTel atl—
. initialize
_20ms() "
! v X
PI_C _10ms  Fx

val = getNVRAM(id)
global
setNVRAM(id,val)
glotal

MATLAB EXPO 2018 <¢=z° 21
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Prepare Your Model for Code Generation

Prepare model components

Environment

init_status|
estimator_initialize()|
estimator_calibrate()|

O %nmamr,\emmme(}
stimator_20ms()}
roller_initialize()

estimator_10ms()|
roller_terminate()

for code generation

Scheduling Compositions with Different Modeling Styles

controller_10ms(

controller_20ms())
SW Scheduler

NVRAM Manager

global
setNVRAM(id,val)
alotal

Estimator

initialize
) calibrate
1) terminate
) D1[0.01]
1 D2[0.02]

Vx|

Px

-
T Lf‘ pFenTert]
() initialize
(1) terminate:
PI_CTRL_10ms  Fx
[ Xref
Xuy
G | oo
PI_CTRL_20ms
[ o o
e
(e vhat vap
[ SW Component1

VX

Vy
CalX

Xhat|

‘Yhat

CalY

Plant

SW Component2

T

Outd
Data Logging ‘

Out1
Outz
Outd

Simulink Coder
Fixed-Point Designer

" FIXED-POINT TOOL

System Under Design
J mpSRP_sub_codege...
[ Fixed-Point Advisor

PREPARE SYSTEM

} ' Simulation Ranges ¥
Derived Ranges ~

’ COLLECT RANGES

Prepare model data
for code generation

v MODEL HIERARCHY Results
B ’iﬁimu'i"k Root Name -~ Run CompiledDT  SpecifiedDT
W Da‘:g:"ec‘:m MQ SRP Subsyste... Ranges(Double) double fixdt(1,13,11)
= mgsl’bs‘;:e:m °98n_Y43 SRP Subsyste... Ranges(Double) double fixdt(1,13,11)
5
< (73 Subsystem2 13 SRP Subsyste... Ranges(Double) double fixdt(1,17,15)
&) [ Subsystem™ b S USRI P i e e
- l?‘;z”:sys:em Visualization of Simulation Data
(+) [°3] Subsystem
5
P . |
B 2w s
R I .
- 24 27 21 212 | | o 2w 22 | gal
Ciata Valuss
Potential In-Range Potential
Overflows Underflows
Positive Values 7 M 53 139
Megative Values A1 % b4 135

MNumber of times zero occurred: 0

ProposedDT
locked
locked
fixdt(0,17,22)

e

4\ MathWorks

Accept SimM
0
0

v 0

MATLAB EXPO 2018 «=° 22
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Generate Code from Simulink Models

Access and define all the information in
your model related to code generation

1 2 3 row-major
4 5 6 = 1 2 3 4 5 6 7 8 9
= View and define implementation data 7] |8 =2
in one place
1 2 3 column-major
= View implementation details without
. 4 5 6 ) 1 4 7 2 5} 8 3 6 9
model details
7 8 9

= |mprove code performance and ease

integration with other C code : :
Row-major memory layout option

MATLAB Coder
Embedded Coder

Simulink Fixed-Point MATLAB EXPO 2018 ¢z° 23



4\ MathWorks

Verification and Validation

Products for the entire workflow

Simulink Requirements R2017b N Simulink Coverage R2017b
Verified | Rt S0 8

Summary Implemented 'f' -

— | Certification dnd 3 Coversge sldemo_chach — (N} X |
Driver Switch Request Handling 1 |
Switch precedence \ Y4 = -2
Avoid til inds . .
L;:g s'i‘.’ii 2;:&: | Requirements tracing | HIL KM SubSystem block "Friction Mode Logic®
Cancel Switch Detection e —— 7N Test Decislon 67%

: (8/12) Condition 100% (14/14)
4k SwAch Dot \I Management \s MCDC 100% (2/2)  Execution 100% (19/19)
Resume Switch Detection | — | Code lnspectlon | ‘
Increment Switch Detection [ "oy
| Property provmg | Test generatlon Simulink Test

Slmullnk DeS|gn Verlfler

M slp (Baseline) M slp (Compare To) W Tolerance

- iy I Standards checks | I Code verlflcatlon | '
—= oae ey -, o ’ ‘ ’ ‘
Transition: Condition 1, "speed==0" T ACTIVE LOGIC \J \ V4 0

Tr : Cond 1, "speed==0" F ACTIVE LOGIC o 2 4 5 8 10 12 14
Transition: Condition 2, "press < ACTIVE LOGIC [ SIL PIL

zero_thresh" T

Transition: Condition 2, "press < DEAD LOGIC |- \ 7/ /' ]
zero_thresh" F | 0

Transition: Transition trigger expression F  ACTIVE LOGIC \
Transition: Transition trigger expression T~ ACTIVE LOGIC o 2 4 5 8 10 12 12

Polyspace
Simulink Check R2017b | B ——

) . ______| Probable cause for 'Integer division by zero":
~ @& Modeling Standards for Secure Coding (CERT C, CWE, ISO/IEC TS 17961) R intdiv(l);

& Check configuration parameters for secure coding standards int :mtd:.v {int p)

& & Check for blocks not recommended for C/C++ production code deployment | twmemme

@ Check for blocks not recommended for secure coding standards { operator / on type int 32

@ Check usage of Assignment blocks int i; left 1024

vjiréehti ‘f(o;o?vglt;vr} Scea':e expressions without a default case int § = 1; night 0

0o perations on signed integers cult [-1024 1024

I ACheck for equality and inequality operations on floating-point values o (1024 .. 1024]

ATNAB Pl KA |
retuzrn i]

MATLAB EXPO 2018 ¢Z° 24



4\ MathWorks

Workflow
Depth

P2

= Deployment of MATLAB
Algorithms and Applications

= Code Generation from
Simulink Models

= Verification and Validation

MATLAB EXPO 2018 25



4\ MathWorks

Application
Breadth

090
o-ﬁ-o
o'Lto

O

= Autonomous Systems
= Wireless Communications

= Artificial Intelligence (Al)

MATLAB EXPO 2018 26



4\ MathWorks

Designing Autonomous Systems

® (: Decide
& Plan

MATLAB EXPO 2018 27



4\ MathWorks

. . N ; N Decide
Designing Autonomous Systems . (CalE
. . . Bj Sense j[¢&———— o L ‘OQ‘Q Act
Mapping of environments using sensor data
4] Video Player HEIEE = % |
oacagm | “

MNesaadz(¢tFv ¢ 6D %O

= Segment and register lidar point clouds SEF IR E T PRI

= Lidar-Based SLAM: Localize robots and
build map environments using lidar sensors

Computer Vision System Toolbox

Robotics System Toolbox MATLAB EXPO 2018 28



4\ MathWorks

N .
: Decide
Perceive o-{: % Plan

Designing Autonomous Systems R

\ 4

'OQ-Q Act

Understanding the environment using computer
vision and deep learning techniques

= Object detection and tracking

=  Semantic segmentation using deep learning

Neural Network Toolbox CamVid Database: Brostow, Gabriel J., Julien Fauqueur, and Roberto Cipolla. "Semantic object classes in video:
A high-definition ground truth database." Pattern Recognition LettersVol 30, Issue 2, 2009, pp 88-97.

Computer Vision System Toolbox
Automated Driving System Toolbox MATLAB EXPO 2018 29



Designing Autonomous Systems

Design synthetic driving scenarios to test
controllers and sensor fusion algorithms

= [nteractively design synthetic driving scenarios
composed of roads and actors
(vehicles, pedestrians, etc.)

= Generate visual and radar detections of actors

Automated Driving System Toolbox

N

N

Perceive

4\ MathWorks

4

A

CK] Sense

_ O_{: Decide
" & Plan

(-

Y (m)

20 15 10 5 0 -5
Y (m)

Driving Scenario Designer App

MATLAB EXPO 2018
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Designing Autonomous Systems

Model predictive control for adaptive cruise
control and lane-keeping algorithms

= Use prebuilt blocks instead of starting from
scratch

= Simplified application-specific interfaces for

N

4\ MathWorks

. _ Decide
’ Perceive > ()—< & Plan
A
\ 4
CK] Sense 'O-QQ Act

configuring model predictive controllers

v_set

t_gap

= Flexibility to customize for your application

Set velocity

Time gagp

Longitudinal velocity Langitudinal acceleration

Relative distance

Relative velocity

| Curvature

— Longitudinal velocity

Adaptive Cruise Control System

a_ego

M Lateral deviation

Steering angle

Relative yaw angle

Lane Keeping Assist System

steering_angle

Model Predictive Control Toolbox

MATLAB EXPO 2018

OZ—?-EO 31




4\ MathWorks

N .
. Decide
Perceive O—{: % Plan

Full Vehicle Simulation R

\ 4

'OQ-Q Act

Bj Sense

Ride & handling Chassis controls Automated Driving

Vehicle Dynamics Blockset New Product MATLAB EXPO 2018 <% 32



4\ MathWorks

Design with the Latest Wireless Standards

Ite” 56

802.11ax

¥ Zigbee NB-loT

MATLAB EXPO 2018 <% 33



4\ MathWorks

Model-Based Design for Wireless Communications

4 DESIGN b
T / » Algorithm Design and Verification
@W\)— Baseband (—f D9t@ DAC ’:‘ o -
> nnnnnnn » RF, Digital and Antenna Co-Design
Digital ' N u " -
(R ER S e > System Verification and Testing
\ . RECEIVER J) - - |
v » Rapid Prototyping and Production
a PROTOTYPE R
SDR Platform J Code Generation and Verification
. ¢) | Fixed-Point Designer
v HDL Coder
IMPLEMENT HDL Verifier
. o e LTE HDL Toolbox R2017b
" ] Embedded Coder

\{

MATLAB EXPO 2018 <& 34



4\ MathWorks

Artificial Intelligence

II‘II|||I Data

/7 Output

COMPUTER

MATLAB EXPO 2018 <& 35



Text Analytics

Work with text from equipment logs

and operator reports

= Preprocess raw text data by
extracting, filtering, and splitting

= Visualize text using word clouds

and text scatter plots

= Develop predictive models using
built-in machine learning algorithms

(LDA, LSA, word2vec)

Text Analytics Toolbox

Topic: 1

haraing 2djust
charging .
chain aivng
conveyor
does s Dt o fghts
wower WOIKING

work back
convoyor
takgate

Topic: 4

missing
blade cable
~ bolts all
fluids

check™
plow

tires
needed

Topic: 2 Topic: 3

tomnginvoice
gabrielli tow
moice i+ vehicle
n
s It

en'd by OO SR reartre :.‘\hu.el
tuck was to re?_r noise flat rear axle
ford pins N from "—}; A tire anti
towed s 'y front "
il broken =
maintenance roTerve

Topic: 5 Topic: 6
engine
driver bent Oout . sander
i dOOT check
dont nstail [IQNT 28
ead
start noise i~ O dash
close “ spinner

4\ MathWorks

lirescheck
freexo ...

af . ~
wi_right pu-
springs left oY~

antifreeze
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Predictive Maintenance

Design and test condition monitoring and

4\ MathWorks

p red I Ctlve m al ntenance al g O”th ms . Remaining Useful Life (RUL) Estimation
RUL ~ 9.5 days
' Failure Threshold
= |mport sensor data from local files and cloud storage JoE e
(Amazon S3, Windows Azure Blob Storage, and Hadoop HDFS)  :

Condition Indi
[

= Use simulated failure data from Simulink models

.. Real Data Prediction
= Estimate remaining useful life (RUL)
= (et started with examples
(motors, gearboxes, batteries, and other machines)
Predictive Maintenance Toolbox New Product MATLAB EXPO 2018



Deep Learning

4\ MathWorks

Design, build, and visualize convolutional neural networks

= Access the latest models

= |mport pretrained models and
use transfer learning

= Automate ground-truth labeling using apps
= Design and build your own models
= Use NVIDIA GPUs to train your models

= Automatically generate high-performance
CUDA code for embedded deployment

Neural Network Toolbox
Computer Vision System Toolbox
GPU Coder

Images / sec

700

600

500

400

300

200

100

0

Prediction (TitanXP GPU)

TensorFlow
MATLAB
MXNet
AlexNet ResNet-50 VGG-16
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FREE
learn to Use MATLAB for

Deep Learning in 2 Hours

[ Launch Deep Learning Onramp ]

= 2.2 Moking Predictions: (1/2) Make a prediction

Task 1

Task 2 Reset

Info: You can use the classify function to
make a prediction on an image.

pred = classify(net,img);

Use the classify function with the pretrained
AlexNet network to predict the subject of the image
stored in the variable imgl . Store the network's
prediction in a variable called predl.

You may wan! to leave off the semicolon to see the
result.

Submit | Hint | = See Solution  Nexttask
Correct!

Test Suite

J 15 pred1 created correctly?

Task 3

Further Practice

Deep Leamning Onramp

HOME LIVE EDITOR VIEW

«

Sl El % &
CosoSacbon 1] et 12

TR

=

i

g
34 ™~
]

i

|

makepredictions.mix x +

Classify images

Load pretrained network

Task 1: Use the alexnet function to load a pretrained network.

deepnet = alexnet;

Import, view, and classify an image
Import and display the image in fileol.jpg.

imgl = imread(‘'filedl.jpg');
fimshow(imgl)

Task 2: Classify the image in the variable img1.

predl = classify(deepnet,imgl)

Classify further images
Task 3: Classify the images in file@2.jpg and fileo3.jpg.

e im02? = _imread('£ilen? dne'):
COMMAND WINDOW|

4\ MathWorks

Chal Chitale

< previous next >

P=] Run Section
%) Runto End

— Lm‘a.‘-#: AN

o

=

&3]

@
| sovassom

predl = categoricol
seashore

»

4
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What’s New in MATLAB and Simulink?

Platform Workflow Application
Productivity Depth Breadth
o
o110
G) B s
040
= Design Creation = Deployment = Autonomous Systems
= Analysis = Code Generation » Wireless Communications
= Simulation, Scaling = Verification and Validation « Artificial Intelligence (Al)

Collaboration
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Upgrade your MATLAB Code and Simulink Models

& Vb Browser - (3 Emors) Code Compatibility Report - O b @ Upgrade Advisor - sf_climate_contral —_ O g
{3 Errors) Code Compatibility Report + HOBO ~ ) ) )
. File Edit Run Settings Help
Code Compatibility Report Top 3Emors  1Waming 304 Checks 2 Files Find: ~|<a 5> Disable Upgrade Notifications
4\ Upgrade Project Report x Identify Variant Model blocks and convert those to Vari
Analysis Date: 05-Sep-2017 14:32:08 2 Analysis
MATLAB Version: R20170 o - Upgrade Variant Model blocks to Variant Subsystems contain
100% Models Libraries MATLAB Code : offers enhanced capabilities while maintaining equivalent fun
I & Passed 7 1 3 Hari variant madels will be removed in a future release.
Incompatibility and Syntax Errors Passed ]
MNeed attention = = = rom
Row =« Filename Line Description ith Run This Check
1 classifyBloodPrassure.m 18 TREEFIT has been rem)
2 classifyBloodPressurem 21 TREEDISP has beenrel o . [aren o o e Result: (%) Passed
VIEW mathods instead. )
3 classifyBloodPrassure.m 24 TREEVAL has been rer| Gl (€D Ryl] AnalogControl.mdl o Passed 27 checks Identify Variant Model blocks at model level.
=T methods insh 3 =4
PREDICT methads ine analyzeModelFiles.m S models\AnalogControl.mdl | Passed with fixes 3 checks
billOfMaterials. mar . .
: atenals.m Rerun Checks MNeed attention - P"lss"d_
checkCodeProblems.m I R 6D Mo Variant Model blocks found.
W N . DigitalControl.sh Check Name Result k
arnings and Other Recommendations i 5
R File Li Descriph f14_airframe.sl Check model settings for migration to simplified initialization mode to |
oW & ename mne SCr 1on . —
o - D or RAND f14_airframe_test.m Check that the model is saved in SLX format ) bd
1 class: loodPressura.r f RAND or MNDN with 1 —
fy fessdEm ! o find_top_models.m Check usage of function-call connections ) >

recommended. Use EN

LinearActuator.shx
MNonLinearActuator.mdl
rebuild_s_functions.m
runUnitTest.m
slproject_f14.sh
upgrade_project.m
vertical_channel.sh

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 migration to simplified initial: 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

L @ < >
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