£ HUMUSOFT’

Novinky v prostredi MATLAB v roku 2017

MATLAB
& Simulink

e —— Michal Blaho

He-840r ORSETIE e R0 R

Magnetic Levitation Model

et — : blaho@humusoft.sk

N O
nﬂ;ﬂ;ﬂ"j—%’m

info@humusoft.cz




. &

£ "HUMUSOFT'

Novinky v prostredi

* Dve vydania do roka
— jar / jesen
« Aktualna verzia — R2017a MATLAB&SIMULINK
* Vylepsenia v novej verzii
— MATLAB Online, MATLAB Drive
— Parsim — paralelné spustanie simulacie
— Strojové uéenie a Big Data
— Spracovanie obrazu, Konvoluéné neurénové siete

— Automated Driving System Toolbox

— Powertrain Blockset

— a mnohé d’alsie
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MATLAB Live Editor

* Tvorba interaktivhych dokumentov (od 2016a)
— Vysledky a grafika spolu s kbdom
— Nadpisy, hlaviéky, formatovany text
— Vzorce, obrazky, odkazy na stranky
— Publikovanie v HTML, PDF

« Symbolicka matematika
— Bez potreby MuPADu

* Interaktivne

— Prednasky

— Prezentacie

MATLAB Live Editor

« Webinar

— http://lwww.humusoft.cz/events/www-seminars/
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MATLAB Live Editor (novinky)

* Interaktivne editovanie grafu

— Nadpis, os, legenda, grid, ozna€enia

Pomoc pri chybnych prikazoch

— Did you mean:, Fix

Kopirovanie vystupov do inych aplikacii

Prezeranie hodn6t premennych
Aj v R2016b

— Uprava figure

— Tvorba vzorca cez editor
— Klavesové skratky, automatické premenovanie

— Zobrazenie vysledku priebezne
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Simulovanie trajektorie

for i = 2:length(T)
V(i) = ¥i{i -1} + G * dt;
H(i) = H{i - 1) + Y¥i) * dt;

G = -0.3000
% odraz
1f (Hii) == @)
Vi{i} = -V{i) * CR;
H(i) = 8;
end
end
Power Fraction Sgrt Index Subsupe..

3]
Matrix
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App designer

» Tvorba uzivatel'skych rozhrani

 Integrovany editor
— Nové prostredie
— Iny princip ako GUIDE
— Grafika aj kod
— Vyuziva OOP

 Bohata sada komponentov
— Textové polic¢ka, tlacidla, ...
— Toéitka, prepinace

— Ciferniky, LEDKky, grafy

08
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App designer (novinky)
« Grafy

— comet, graph, digraph, funkcie zoom, pan

Tabulky

— Stipce na $irku tabulky, editovanie hlaviéiek tabulky

Praca s vlastnost’ami aplikacie

— Preferencies, ButtonDownFcn objektu v grafe, SizeChangedFcn

Zrychlenie spustania aplikacie
— Ciferniky, LEDKky, grafy
Aj v R2016b

— area, bar, contour, histogram, yyaxis, ...

— legendy, uitable, zdielané callbacky, meno komponentu z jeho popisu
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Datove typy
1‘iiiun“narﬂiﬂﬁnmknﬂ [:::]Il!!l!!i!!
o Table (R2013b) >> patients(1:5,{'LastName', 'Age', "Health'})®
— Tabulkové data — zmieSané datové typy Lastiane  Age Health
g = y = . 'Smith"' i 'Excellent’
— Fexibilné indexovanie  Fonmeon e Emirt
. . i . . . 'Williams' 38 'Good"
— Vstavané funkcie — triedenie, zluéovanie ' Fones ! a0 ‘Fair'
'Brown' 449 'Food"
- TimeTable (R2016b) fe >> |
— Data spojené s casom, cas je oddeleny od dat
— Flexibilita 2 tabuliek — zlu€ovanie, interpolacia
« Textové polia - string Array (R2016b)
Time Humidity TemperatureF PressureHg
— Ukladanie textu, manipulacia
2015-11-15 00:00:24 49 B3 29.61
— Efektivnejsie ako cell arrays 2015-1115 63:00:24  48.9 315 2961
2015-11-15 04:30:24 48.8 51.5 29.61
2015-11-15 06:00:24 48.7 51.5 29.6

— Funkcie pre pracu s retazcami
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Praca s datami (novinky)

« Uprava dat

o0 ® Figure 2: Figure

- Préca s ChYbajl:ICimi détami, Odl,ahlé déta File Edit View Insert Tools Desktop Window Help

DEads h SKLO09LL- 2 08 a0
— vyhladenie, vypocet v okne, triedenie counttCass o ragon .
— discretize — uprava intervalov (R2016b) B =
— head, tail, summary e R N N h m

i . ] g fire :‘ 5 ] : :
 Nové moznosti grafov M,MT ———— -
— Heatmap, legend, .. B e e e .

— Datetime, duration categorical v grafoch, histogram - e

— polarplot, yyaxis, grafy funkcii (fplot, ...), (R2016a)
- DalSie vylepsenia v oblastiach

— ZlepSenia vykonu, €itania a zapisu dat

— Skripty mézu obsahovat’ lokalne funkcie
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Rozsiahle data — Tall arrays

Machine |

* Novy datovy typ (R2016b)
Vhodny pre

o

— Tabufkovéedata v |

— Velkost’ dat je vel'ka pre pamat’

— ML, Statistics and Machine Learning Tbx

* Nové funkcie Local disk
) . . , Shared
— sort, sortrows, indexovanie usporiadanych folders
Databases

— SVM, Naive Bayes, random forest, Spark 2.0

Paralelné spracovanie

Generovanie koédu O |
Spark+Hadoop
— Spark, Hadoop t:%
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Strojoveé ucenie (novinky)

CLASSIFICATION LEARNER
a2 E A @ I . & L4
New Featue PCA SimpleTrse  AllTrses Advanced  Use  Train  Scatter Confusion ROCCuve  Parallel
Session v Selection Parallel Plot  Matrx Coordinates Plot  Model +
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* IKacCle pre rychnie a ponodine trenovanie |- :
Predictions: model 1.3 Plot
1.2 7 Tree Accuracy: 953% ° 4.5 Data
Lest change: Medium Tree 44 features .
= ©) Model predictions
13 Tree Accuracy: 96.0%
y y 4 -
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— Fodapora paraieinyc ocClov B % noma §
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E I I L) t Last change: Quadratic Discriminant /4 features g X |Sepallength -
— = .
Xpor t mode ov, aigoritmov 16 s seanes ss7s | B . o :
Last change: Linear SVM 44 features ~ g
 Current Model . Classss
n gm n Model 1.3 Trained Ful o |
* assification Learner ] ==
Results v virginica
Wl Accuracy 96.0%
Prediction speed ~10000 obs/sec 2 . .
|| Trainingtme 015907 sec How to investigate features
V 4 - u gum w I 4 | 5 6 i 8
— Trénovanie klasifi kacnych modelov - SepalLength
Dataset: fishertable  Observations: 150 Size: 25kB  Predictors: 4 Response: Species  Response Classes: 3| Validation: 5-fold Cross-Validation

Regression Learner App

” . ” o B [~ [ [ & k |2 B R R
New Rational | Squared | Matem 572 Exponential Adanced | Use | Train Response Predictedvs. Residuals  Export
— Session v Selection Quadratic | Exponential Pt ActwalPid Pt Model v
ne reAruRes ook vre T nors | ewomr =
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v History
A Logend
L] / 4 0 2ue LE2 e Predictions: model 4
Lastchange: Medium Tree 71 teatures © Obsorvetions
¢ Generovan Ie kod u 2GS RMSE: 356 5 — Perfect prediction
Lastchange: Cubic SVM 71 teatures
SR . How 1o use the predicted vs. actual
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Dataset: cartable  Observations: 406 Size: 30 kB Predictors: 7 Response: MPG Validation: 5-fold Cross-Validation
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MATLAB Drive

* Priestor pre subory M”Mmf - x |
MATLAB Drive
— 5 GB pri predplatenej licencii SMS P ———

— 250 MB na MathWorks konto Activity
 Funguje s

— MATLAB mobile ,
— MATLAB Online > [ ] adied a 32y ago
— MATLARB Parallel Cloud L S o

g1 run_analysis.m
L= added a day ago

* Pristup z pocitaca [ M 152 e
— MATLAB Drive Connector
— Adresar na disku
— Integrovany do MATLABuU

Il MATLAB Drive folder [7 MATLAB Drive online

1"
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MATLAB Online

* Pristup k MATLABuU z prehliadaca

— Staci sa len prihlasit’

« MATLAB a 22 toolboxov
— Nepodporuje Simulink (podporuje prikaz sim), hardvér, a vybrané funkcie

* Bez nutnosti stahovania a instalacie . -
— Rychly pristup I E . ——
_ Najaktualnejsia verzia

« Zdielanie a publikovanie . 1N

» Synchronizacia dat . = p— |
— MATLAB Drive E = D‘f;l‘_,. : :
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Simulink

Automaticka tvorba portov

— Tahanie signalu

— Subsystémy, Mat. operacie, Scope, ...
Redukcia Ciar

— Zoskupovanie signalov

— Zjednodusenie zbernic

Zjednotené stremovanie a logovanie
— Velké MAT subory, oznacenie signalu iba raz
— Jednoduchy pristup, analyza v MALTABe

Indikator Dashboard prepojeni
Property Inspector

fé%?HUMUSOFT“
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Spustanie viacerych simulacii - Parsim

« Paralelné simulacie = =l |F—||=
_ Distribticia simulacii » IS = llli=—llls
o o - = —("a - Q—
— Zavislosti suborov = =3 = = =
* Pole objektov s nastaveniami £ -

— Simulink.Simulationinput

Response of a 3-DoF Suspension Model

Run 1
Run 2
Run 3
Run 4
Run 5§
~Run 8
Run 7

— Parametre bloku, simulacie

— Premenné, vstupy stavy, ...

Run 8
Run 9
Run 10

« Spustenie simulacie

— prikaz parsim, hlasenie chybnych

Vehicle vertical displacement (m)

« Analyza vysledkov

— Vystup prikazu, in.applyToModel

0 20 40 60 BO 100

14
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DalSie vylepSenia v Simulinku

* Rychlejsia praca s datami
— Property Inspector
— Symbol Manager
— Model Data Editor
 Integracia kédu minulych verzii

— 2010a a vyssie,netreba modifikovat’ kéd

« Aktualizacie pomocou Simulink Projektu
— Viaceré modely naraz
— Automatické opravy a reporty

* Podpora hardvéru

— Raspberry Pi 3, Google Nexus

— Rozsirenie existujucej podpory — LEGO, Arduino, iPhone, Android
15



. &

£ "HUMUSOFT'

Pocitacové videnie — Deep Learning

« Konvoluché neuronove siete

— Jednoducha praca aj pre za€iato€nikov

Tvorba viastnej siete

Vyuzitie predtrénovanych sieti

Transfer Learning

Zrychlenie vypoctu
—- GPU, CPU

Vizualizacia vrstiev

Detektory objektov v obraze
— R-CNN, Fast R-CNN, Faster R-CNN

16
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Powertrain Blockset

* Modelovanie a simulacia pohonov N — 1 5
ey ,
* Referencné modely - -
— Benzin, nafta, elektrické a hybridné systémy ; D“u i (e .'.@'"\iq @
* Bloky ! { F = o {
— Pohony, prevodovka, hnacie ustrojenstvo, ... @
— regulatory
.

Cyklus pohonu
— FTP75, NEDC, and JCO08

 Dynamometer

Import kalibraénych dat
— MDF

17
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Automated Driving System Toolbox (novy toolbox)

ADAS a autondmne riadenie

Detekcia objektov

— Ciary, chodci, auta

Sledovanie a senzoricka fuzia

— Kamera aj radar, filtre

Vizualizacia

— Viaceré pohlady, transformacie

Tvorba testovacich pripadov

— Fuzia bez realnych merani

Tvorba Ground Truth dat

— Popis videa, automatizacia, APP

18
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Prepojenie MATLABuU a loT

 ThingSpeak — loT platforma

— Zber, analyza, reakcia

Zber dat
— Arduino, Raspberry Pi, BeagleBone

— Vizualizacia hned’ ako pridu data .

Analyza
— Vyuzitie kédu v MATLABe, doplnok

— 10 podporovanych toolboxov

Reakcia

— Spustenie kodu - casovo, udalostne

Komeréné a volne dostupné moznosti

fé%?HUMUSOFT“

QThingSpeak“‘ Channels

Understand Your Things

The open loT platform with"MATLAB® analytics.

Get Started For Free ‘ Learn More ‘

20
| ' ‘
300 | %
] ! i
1B -
Nl Il mhl\ W) \\-‘ \h i
12 PM 06 PM Wed 18 0 12PM

L

6 AM



. &

£ "HUMUSOFT'

DalSie zaujimavé vyleps$enia

* Modelovanie systémov s plynom
— Kniznica blokov
— Viaceré stupne idealizacie
— Pneumatické aktuatory
— Preprava plynu potrubim

— Chladenie vzduchom

« Podpora najnovsich bezdrétovych standardov

— IEEE 802.11ad
* Rychle data, kratka vzdialenost
— Kniznica pre 5G
« Spravanie a vykon navrhovanych novych 5G technoldgii

20
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DalSie zaujimavé vyleps$enia

* Pripojenie na nastroje tretich stran
— Onshape, DOORS NextGeneration

Detekcia dodrzania standardov
— Simulink hlasi chybu uz pri navrhu
— DO-178, 1ISO 26262, IEC 62304

Efektivnejsie generovanie kodu

— Detekcia klonov, dynamicka alokacia pamate

Generovanie HDL kodu

— Priamo zo Simulink modelov — single-precision floating point

Verifikacia kodu
— ldentifikacia porusenia standardu CERT C (bezpeénost)

21
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Workshopy, seminare, skolenia

 Workshopy
— praktické zoznamenie s programami MATLAB & Simulink a COMSOL Multiphysics
— dispozicii PC, asistencia prednasejuceho
« Skolenia
— MATLAB, Simulink, COMSOL Multiphysics
— spracovanie signalov, paralelné vypocty, Simulink Coder + dSPACE
— 4x za rok
« Www seminare (webinars)
— on-line seminare zdarma
— videa webovych seminarov, které uz prebehli, su na stiahnutie

— v angli¢tine (MathWorks), ¢estine, slovencéine

22
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Zdroje informacii, Skusobna verzia

 Internetové stranky

— domovska stranka firmy Humusoft s.r.o. - www.humusoft.cz

— domovska stranka firmy MathWorks — www.mathworks.com

— Matlab a Simulink, Facebook - https://www.facebook.com/groups/matlab4students/

« MATLAB central

— priestor pre vzajomnu komunikaciu medzi uzivatelmi a priaznivcami
— MATLAB Answers, File Exchange, Cody, Blogs

« Skusobna verzia

— PInohodnotna verzia MATLABuU obmezena na 30 dni

— info@humusoft.cz

23
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Dakujeme



