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Vyuzitie MATLABuU a Simulinku na tvorbu algoritmov

Zjednodusenie prace...

.. casto s vyuzitim vyssej abstrakcie.

4 MATLAB&SIMULINK P3
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Vyuzitie MATLABuU a Simulinku na tvorbu algortimov

Vstupy Navrh Vystupy

4 MATLAB&SIMULINK P3
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Umela inteligencia

Schopnost zariadenia
vyrovnat alebo prekonat ludské spravanie

trenovanim zariadenia,
aby sa naucilo pozadovaneé spravanie
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Dva sposoby tvorby algoritmu

TradiCneé programovanie

PocitaC
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Dva sposoby tvorby algoritmu

Strojové ucenie

Pocditac > E§] Model
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Umela inteligencia

Machine
Learning
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Deep
Learning
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LAB a Simulink na tvorbu modelov Deep Learningu
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Machine
Learning

Deep
Learning

Vstupy Navrh Vystupy
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Ground Truth Labeling — obrazky a video

4\ Image Labeler X

E‘L:] r‘j H & m §4 Zeomin [T Default Layout Algorithm: [% &/

— L]
(={ Zoom Out Show Rectangle Labels .. :g\CF Vehicle Detector v

New Load Save ot |Label| i i ort
S Imp _E <) Pan 13 Show Scene Labels Select, create or import algorithm. | Labegls :
FILE MODE VIEW AUTOMATE LABELING EXPORT -
| ROI Label Definition J Car Image 2 1

EE] Define new ROl label

» Vehicle i

| Scene Label Definiﬁon

E:I] Define new scene label

Apply to Image

Remove from Image

To label a scene, you must first define a scene
label

10 Computer Vision Toolbox
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Ground Truth Labeling — signaly

LABEL DISPLAY TIME e
Point A Description Value ¥ K
CyEat 2 impor N TrillPeak Trill peak: 3 -
[ame: niireaks nil peaks
Add  {ij Delete  Export Label [/] Delete  Save Cancel
Definition Parent Name:| TrillRegions 5 Restore Value ~ + Labels
=
LABEL DEFINITION SELECTED DEFINITION SET VALUE CLOSE ry

Label Definitions
WhaleType W whalel M whale2
[l MoanRegions

~ [l TrillRegions
A\ TrilPeaks

Labeled Signal Set

Name Flot Value Location (Min) | Location (Max)
- whalet I
WhaleType blue
~ MoanRegions
true 6.13604115... | 7.763
O true 16.37525 18153984 ..
O true 11.4020000... | 13.120148...
SAHiRegons 0 2 4 8 ] 10 12 14 16 12
- O true 1.4357724... 3275 .
~ TrillPeaks
O 1 1.77425
O 2 2.44375
3 2.74225
~ whale2 [ ]
WhaleType blue
« MoanRegions
true 2.44511966... | 3.5605
O true 5.7136928... |8.113
O true 15.3215 16.712880...
¥ TGS 0 2 4 8 ] 10 12 14 16 12
- O true 10.91475  |13.152470.. .
~ TrilPeaks WhaleType
0 1 11.50975 I bue
0 2 11.88 I bie
3 12.32975

11 Signal Processing Toolbox
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Ground

Audio Toolbox

ruth Labeling — zvuk

N Audio Labeler - Rainbow-16-2-maono-11dsecs.wav - O *
M S O
e Audio Player:
j J\j’ Default Layout 6:>
@ o Primary Soun... E —
Luvad Sa:re Impvurt qssmtings Legend E:-:Eurt
FILE DEVICE VIEW EXPORT a
Data Browser ® Rainbow-16-8-mono-11dsecs.wav
* Audio Files File Labels g
MainStreetOne-24-96-stereo-63secswav A Label Name Value
NoisySpeech-16-22p53-mono-3secs.wav Content speech
Rainbow-16-8-mono-114secs.wav
RainbowMoisy-16-8-mono-114dsecs.wav
RandomOscThree-24-96-stereo-13secs....
RockDrums-44p1-sterec-11secs.mp3
RockDrums-48-stereo-11secs.mp3
RockGuitar-16-44p1-sterec-T2secs.wav
RockGuitar-16-96-stereo-Tsecs.flac
SoftGuitar-44p1_moneo-10mins.ogg
SpeechDFT-16-8-mono-3secs.wav
TrainWhistle-16-44p1-mono-9secs.wav
Turbine-16-44p1-mono-22secs.wav e !
WashfngMach?ne-'l6-4—4p1-5tere0-105e... v K« > S T FhEIT
w Audio File Info ROl Labels '1}'
Rainbow-1é-8-mono-ll4seca.wav: ™
SpeechActivity true | true true
Channels: 1 Vv
Sample Rate: 2000 Hz
Duration: 114.144 s
Compression: Uncompressed
Bits per Sample: lé
Location: E:\jobarchiwe
v
£ >
Ready Samples Underrun = 0

&

£ THUMUSOFT
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Aplikacia na navrh Deep Learning sieti

&
£ THUMUSOFT

4\ Deep Network Designer

S

New  Import

FILE BUILD

.”f‘ ImagelnputLayer

Convolution2DLayer
TransposedConvolution2DLayer

% FullyConnectedLayer

LSTMLayer

i QT ave
i | BiLSTMLayer

B RelULayer
E LeakyRelLULayer

ClippedRel.ULayer

Deep Learning Toolbox

\ SequencelnputLayer
Il I )

mageinput

-
PROPERTIES
Number of layers /
Number of conneactions 6
Input type Image
utput type
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Transfer Learning s predtrénovanymi modelmi

VGG-16 GoogLeNet Inception-v3 Denzsoe 1N et
Inception- :
ResNet-y?2 MobileNet-v2

VGG-19 ResNet-50 ResNet-101 ResNet-18 Places36S- B op ieNet

GoogLeNet

2016 2017 2018 2019

NasNetLarge

NasNetMobile

AlexNet

>

14
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Modely z inych nastrojov

Tensorflow Caffe?

IIIIIIIIII IIEHH!H!II

CNTK

15 Deep Learning Toolbox
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) 4 u

Nasadenie aplikacii — Deep Learning

( intell MKIIT-t[e)INN

NVIDIA
TensorRT &

NVIDIA.  CuDNN

Pre- e Post-
8 —> —> .
processing A processing

Aplikacia
Deep
Learningu

ARM
Compute
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LAB a Simulink na Reinforcement Learning
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e

Machine
Learning

Deep
Learning

Vstupy Navrh Vystupy

<P MATLAB&SIMULINK

17 Reinforcement Learning Toolbox
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MATLAB a Simulink na Reinforcement Learning

18 Reinforcement Learning Toolbox
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LAB a Simulink na Reinforcement Learning
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Machine
Learning

Deep
Learning

Vstupy Navrh Vystupy

<P MATLAB&SIMULINK

19 Reinforcement Learning Toolbox
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MATLAB a Simulink na Reinforcement Learning

Generovanie dat . o
Machine *Ve

Learning

O Navrh scenara
N\

Deep

Generovanie dat na :
Learning

zaklade scenara

Vstupy Navrh Vystupy

MATLAB&SIMULINK

Simulink
20 Reinforcement Learning Toolbox



£ HUMUSOFT

MATLAB a Simulink na Reinforcement Learning

T Gl Ravwes Ve Tesd  bves e

._.:
ol . x

LT PR IDE T T e i ey = i iy 1

W By Sk g P e
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21 Reinforcement Learning Toolbox



A HUMUSOFT
Vyuzitie MATLABuU a Simulinku na tvorbu algoritmov

Vstupy Navrh
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| Vehicle_Repairs.csv
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bept,JobDate,jobno,Vehicleid,UnitNo,Reason,Noteﬁ,CostParts,CostLabor,CostTotal

1020,01/06/2015
1020,01/14/2015
2111,01/02/2015
2111,01/02/2015
2111,01/03/2015
2111,01/05/2015
2111,01/0e/2015
2111,01/06/2015
2111,01/0€e/2015
2111,01/06/2015
2111,01/06/2015
2111,01/06/2015
2111,01/06/2015
2111,01/0e/2015
2111,01/06/2015
2111,01/0e/2015
2111,01/06/2015
2111,01/0€e/2015
2111,01/06/2015
2111,01/06/2015
2111,01/06/2015
2111,01/07/2015
2111,01/07/2015
2111,01/07/2015
2111,01/07/2015
2111,01/07/2015

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

AM,14073,118743,14,04

DRIVER'S REPORT,"PM SERVICE, CHECK TURN SIGNAL, CLUNKING NOISE WHEN DRIVING",4%93.85,0,493.85

AM, 14232,230973,13,08 PM SERVICE *x* "SERVICEROB, EXT,5604",38.869999999999997,0,38.869999999999997
AM, 14006,1243,116,04 DRIVER'S REPORT,NEED 4 PLOW PINS,45,0,45
AM,14140,B39109 ,178,04 DRIVER'S REPORT, INSTALL SPINNER ASSY,0,0,0

AM, 14163,574950, 215,13
AM,14169,A00413
AM, 14000, 766153, 248,08
AM, 14155, 525670, 232, 04
AM, 14157, 621909, 213, 40
aM,14164,1226,117,13
AM, 14165,525999,114, 04
AM,14172,B34632
AM,14174,1469,122,10
AM,14175,68932,147,10
AM,14176,68933,148,10
AM, 14177, 621907,208, 10
AM, 14181,337657, 218, 04
AM,14182,D-1920
aM,14183,525998, 217, 10
AM,14184,526000, 225,10
AM, 14185, 621921, 214,04
AM,14188,001469
AM, 14190,337656,219,04
AM,14191,B34632
AM,14196,1222,118,04
AM, 14199,52565, 626, 04
AM,14107,1467,121,08

,283,04

,276,10
ROADCALL,WILL NOT START,0,0,0
ROADCALL, WILL NOT START,O0,0,0
ROADCALL,WILL NOT START,0,0,0

164,10

,201,04

276,10
r r
DRIVER'S REPORT, HARDWARE FOR REAR SPRINGS,14.32,0,14.32
DRIVER'S REPORT,WASHER FLUIDDEF,28.88,0,28.88
PM SERVICE

SNOW BREAKDOWN, DONT START,0,0,0

DRIVER'S REPORT,DOG BONE PIN BROKEN, 20,0, 20

PM SERVICE *%*% "NEED SERVICE, CHECK BRAKES",387.17,0,387.17
DRIVER'S REPORT,HYD CAP CHECK ENGINE LIGHT ON,12.95,0,12.95

NEGLIGENCE, TARP VALVE STICKINGRIGHT SIDE MIRROR BRACKET BROKEN,50.02,0,50.02

SNOW BREAKDOWN, HANDLES IN CAB LOOSE,0,0,0

DRIVER'S REPORT,NO PLOW LIGHTS,0,0,0
ROADCALL,WILL NOT START,0,0,0

ROADCALL,WILL NOT START,0,0,0

DRIVER'S REPORT, CONVEORY NOT WORKING,0,0,0

ROADCALL, DONT START, 0,0, 0

ROADCALL, DONT START,0,0,0

ROADCALL,DONT START,(0,0,0

DRIVER'S REPORT, CONVORY NOT WORKING,0,0,0

DRIVER'S REPORT,needs def/jim £,0,0,0

DRIVER'S REPORT,NEEDS FLOOR MATTS, €5.069999999999993,0,65.069999999999993
ROADCALL, DONT START, 0,0, 0

*%* "REMOVE & REPLACE REAR SPRINGS, CHECK COOLANT TUBESPM SERVIVE", 4€97.55,0,:
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t = readtable(filename, 'TextType', 'string');
disp(t(1:20,6:7))

Reason Notes
"84 DRIVER'S REPORT" "PM SERVICE, CHECK TURMN SIGMAL, CLUMKING NOISE WHEN DRIVING™
"8 PM SERVICE o "SERVICEROE,EXT,Sa84"
"84 DRIVER'S REPORT™ "MEED 4 PLOW PIMNS"
"84 DRIVER'S REPORT" "INSTALL SPIMMER ASSY™
"13 SNOW BREAKDOWN" "DONT START™
"84 DRIVER'S REPORT" "DOG BOME PIN BROKEN"
"88 PM SERVICE o "MEED SERVICE, CHECEKE BRAKES™
"84 DRIVER'S REPORT™ "HYD CAP CHECK EMNGINE LIGHT ON™
"48 MEGLIGENCE" "TARP VALVE STICKINGRIGHT SIDE MIRROR BRACKET BROKEN"
"13 SNOW BREAKDOWN" "HANDLES IMN CAB LOOSE™
"84 DRIVER'S REPORT" "MO PLOW LIGHTS"
"1a ROADCALL™ "WILL NOT START™
"1@ ROADCALL™ "WILL NOT START"
"1@ ROADCALL™ "WILL NOT START"
"1@ ROADCALL™ "WILL NOT START"
"1@ ROADCALL™ "WILL NOT START"
"84 DRIVER'S REPORT" "CONVEORY NOT WORKING™
"1@ ROADCALL™ "DONT START™
"1@ ROADCALL™ "DONT START™
"1@ ROADCALL™ "DONT START™

24  MATLAB
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Topic: 1
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freezeback bra keS
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Topic: 4
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Deep Learning Toolbox
Statistics and Machine Learning Toolbox
Text Analytics Toolbox

25 MATLAB
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Nouns
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MATLAB

Adjectives
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Tvorba vilastnych dat

l=/ input_dataset” - Signal Editor — W) X

£ KA p - ~ 17\.77‘
wd eN | U Ll = @ O InsertPoint| fix) Expression [ SnapXtoGrid [ SnapXtoTick (G Markers @& & |& [3 % \é,@

Select Move OCecic Eoifcil Erase Clear “\ Inseriline ./ Draw M SnapYtoGrd M SnapYtoTick (3 Grid 7 T K7 G | Screenshot \
|
SIGNAL | =0IT TOOLS ALIGN | sHow |  ZoOM&PAN | CAPTURE |INSERT GCLOSE| a
SCENARIOS AND SIGNALS °
— : Signal
=) Scenario Signal Properties
Name: | Signal \
Units:  [Entersignalunits |
k Data type: ]aﬁnle | v |
Interpolate:| Irirjgar - |
[ ] Show resuit of cast to data type
Axes
XMin: [0 | XMax: |10
YMin: | -5 YMax: |5
TIME

27 Simulink
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ldentifikacia uzitocnych dat

29

Ziskanie dat

@ Predspracovanie s <

Urcéenie
indikatorov
stavu

Vizualizacia dat

|

Vyber priznakov

|

Vyber
najvhodnejSich

—

Strojové
ucenie

Trénovanie

&

£ THUMUSOFT

Nasadenie a
integracia
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Identifikacia uzitocnych dat

VA @:’/(/l’ WO A A X/ W/ /N

i i
Time

Diagnostic Featur
FEATURE DESIGNER VIEWY i l,.. r
lize ¥ Axis
= Group Signals H Wertical 5 ]
View
-~ K In |
Vi cul
D Z Signal Trace: Vibration/Data % |
Signals & Spectra
Signal Trace
@ Tacho/Data — 3 T T 582 T 2 82 T T T T T T
F 2% X I~ 1 -
BN RAN N\
e -&W/f DX A AN
Tabl 8 i/ '- ’ P /
—— AN A0 sYAAN O
o T~
g J
- L=
1

W "\40" AN

- 5
E Enszemblel

1
6.48 6.912 7.344

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

30 Predictive Maintenance Toolbox
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Identifikacia uzitocnych dat

I.E_' L E M

Spectrum |Vibration_tsa_ps/Data -

F Condition variables: fauRCode

Computation mede: use full signal
Signal F-EEI'[IH.EEI Spectral peaks
Generate statistics _
) Peak amplitude
features from signals
Peak frequency
|H{® peak )|
Rotating Machinery Features Peak value lower threshold |-Inf |~ ;;!- .
Gengrate fEEltL:IrES frgm R T 1Al i‘\__,s \\
rotating machinery signals @ peak
Kinimum freguency gap |1],-|}1]1 | pea
MNonlinear Features Peak excursion tolerance |1] |
Generate nonlinear _
features from signals LTI EEIEEE
. . )
. ) Band power - \
. . _..f" P .
m.l l].lz

31 Predictive Maintenance Toolbox
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Identifikacia uzitocnych dat

FEATURE DESIGHER FEATURE RANKNG

ﬂ Rank By Sort By 'ﬁl %)

Ranking  faultCode = |T-Test =  Delete  Export
- - -

AHNALYZE | COMDITION | SORT | SCORE | EXPORT

Data Browser = :2 Power Spectrum: Vibration_tsa_ps/Data 0 | Histogram: FeatureTablel 3| Feature Ranking: FeatureTablel 3 |
w Signals & Spectra Features Sorted by Importance
4 Vibration/Data —_— - - - : Feature | 7-Test
Rd — Vibration_tsa_stats/Data_CrestFacior : :
% :?;h;mﬂ.:.;m e = Vio..ts/Data_CrestFactor 10.1368
ibration_| ata E—
E Vibration tsa ot Wib...ac/Data_CrestFactor 10.13668
P Win.. taData_impulsef actor 78789
Vi ts/Data_PeakValue 58715
Wib...ts/Data_ClearanceFactor 48813
Vib. taData_RWS 35501
Win,. acData_RMS 3.5801
w Feature Tables Vib...ecDiata_BandPower 3.2379
Fettbe T i
WVin. ecData_Peakfreql
B ] & a_| req 04678
Vibration_tsa_stars/Data_ClearanceFa Vio.e 8_Peakamet L
Vibration_tsa_stats/Data_CrestFactor e bl
Vibration_tsa_stats/Data_ImpulseFact Vio..ts/Data_Kurtosis 0.0se8
Vibration_tsa_stats/Data_Kurosis Vib...acData_Kurlosis 0.0866
Vibration_tsa_stats/Data_Mean - Vib. tsTata_Sid 0.0482
{Ii el e e bae ehebe Mase Meebddfe -}
w Datasets
£ Ensemblet

32 Predictive Maintenance Toolbox



Navrh rozhodovacej logiky v MA

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)
counter = counter+l;
if(counter>=N2)
inNormalRegion = true;
end
else
counter = 8;
end
end
if(inNormalRegion)
outData(i) = inData(i);
else
outData(i) = ©;
end
Stateflow end

33  MATLAB

®
fNo}maI N\ [count(u<t1)>=N1] _(Abnormal N
y=u; y=0;
[count(u>=t2)>=N2]
\ ) N y,

LABe (Stateflow)

&

g%_
£ THUMUSOFT




£ THUMUSOFT

Navrh rozhodovacej logiky v MATLABe (Stateflow)

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

turnOff(app);

% Code that executes after component creation
function startupFcn(app)
app.LanternLogic = BlinkLanternLogic( 'app’,app);

end

powersutton powerButton

% Button pushed function: POWERButton
on >N function POWERButtonPushed(app, event)

-

O N T S S DR et ettt e A bt e app.lanternLogic. powerButton();
erre / Color N /Mode ) ]
4 H i
1 1
i E ® % Button pushed function: COLORButton
H Yell : | Bi ~ :
= = .t : 2 T?i Chok — : ' biinkBution [ Blink function COLORButtonPushed{app, event)
] = 01 ]
i opp-Corchoce = [1405 i app.LanternlLogic.colorButton();
POWER i i | tunOn(app);
H H On end
E E turnOn(app);
i i blinkButton % Close request function: UIFigure
‘ BLINK E colorBation GilorBiiton E function UIFigureCloseRequest(app, event)
! ! after(0.5,sec) iaﬂeﬂLI&sec) delete(app.LanternLogic);
; i \ delete({app);
] Red ] off and
1 1
‘ COLOR ' app.ColorChoice = [1,0,0]; i turnOff(app);
E E % Button pushed function: BLINKButton
1 1
| ! — function BLINKButtonPushed(app, event
Yol = pp
1 1
A\ 7 LEh ) app.LanternLogic.blinkButton();
b and
|5 - end
Stateflow

34 MATLAB
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Rychle editovanie

Simulink

*
Sources Mechanical System
sensor [}
Operator —® sensor
Sensor
X_sensor
Controller
data type = single
Environment

Mechanical System

A

£ HUMUSOFT®
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36

Simulink

Sources

—»>

sensor

goal

Operator

Out1

—»

InBus

sensor

Out1

Mechanical System

Controller

data type = single

P In1

Environment

R

P In2

sensor

Mechanical System

X_sensor

A
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Rychle editovanie

\
sensor.x1 @——»{+
x_goal ———p@) goal.x_goal
sensor.x2 @——p{+ <x_goal>
>
Operator Logic1
0 oal.signal1
delta_goal >. 9 9

Goal Delta
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Sources Mechanical System

P sensor goal - InBus

Operator Out1 P In1

sensor

sensor

X_sensor

Controller
data type = single

Out1 P In2

Environment

Mechanical Systerﬁ
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Sources Mechanical System

sensor goal ————P InBus

Operator Out1 > In1

sensor h

Sensor
X_sensor

Controller
data type = single

Out1 P In2

Environment

Mechanical System
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Riadenie vykonavania komponentov

Simulink

estimator_calibrate

D w estimator_10ms()

t estimator_20ms()
Dcontroller 10ms()

controller_20ms

Scheduler

Schedulable Rate-Based Model

Y

Xref

10

Xhat

»PI_CTRL_20ms

Yref

Yhat

" ControllerExpFcn
-»Pl_CTRL_10ms

Fx

Fy

Fx

Fy

Vx

Vy

Px

Py

/ SW Component1

Plant

}317"7
£ THUMUSOFT

Estimator N
" ) calibrate
> D1[0.01]
-»")D2[0.02]
VX
Xhat
Vy
CalX
Yhat
CalY
N, /
SW Component2

//

Export Function Model
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Riad . k - 1a k t
7 * Thro C T = ] *
SCHEDULE EDITCR )l 9
{ =)
L'Ejr l . Move Up é %SmMﬂdel .{.\J
Manage Execution| =7 Move Down | Updale [3 Highlight Amrange  Timing  Layout
Partitions Order Diagram Legend b
PARTITIONS EXECUTION MODEL |DISPLA‘( | VIEW | a
o r EXECUTION ORDER
E Order Name Rate
o y W Cont 0
= f m D1 0.001
[ 0.005 DQD‘ _l 0.005 ThrottIeControl.ActuatorRunSrns] > moD2 0.005
- . 4 3 B ThrottleControl APPSnsrRun -1
A% I /
~ 4 B ThrottleControl ActuatorRunbms 0.005
5 W ThrottleControl TPSSecondaryRunbms 0.005
B M ThrottleControl MonitorRun5ms 0.005
7 B ThrottleControl ControllerRun5ms 0.005
8 |m D3 [001]
9 W ThrottleControl TPSPrimaryRun10ms 0.01
0.005 | ThrottleControl. TPSSecondaryRundms ThrottleControl. TRSPrimaryRun10ms [y
. e
l Z . — i ~
— k%
0005 | ThrottleControl MonitorRun5ms . ThrottleControl APPSnsrRun
\ f/ / v PROPERTY INSPECTOR
Partition
0.005 | ThrottleControl ControllerRunSms
Name D3
Rate 0.01
Type Implicit periodic partition

I»  MANAGE PARTITIONS

»

4]
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Zjednodusena integracia s externym C/C++ kodom
2-D T(u)
M
—-""-—.. L.
1 ’ u2 1 #include "rtwdemo_row_lutcel2row_workflow_rowrow.h"
——
- 3!" Block parameters (default storage) */
PriP = {
/* Variable: Tbl 1
¥ Referenced by: '<Root:/2-D lookup Table'
7
COlumn-I\/IajOI’ < (1.0, 2.0, 3.0, 4.0, 5.8, 6.0, 7.0, 8.8, 9.0, 10.8, |11.0, 12.8, 13.8, 14.8,
15.@, 16.8, 17.8, 18.8, 19.8, 28.8, 21.8, 22.8, 23.8, 24.8, 25.8, 26.8, 27.8,
2%.@, 20.8, 30.8, 31.8, 32.8, 33.8, 34.8, 35.8, 36.@, 37.9, 38.9, 39.9, 48.8,
41.8, 42.9, 43.9, 44.8, 45.0, 46.8, 47.8, 485.8, 49.8, 50.@, 51.8, 52.8, 53.8,
54.8, 55.8, 56.8, 57.8, 58.8, 59.@, 6.8 }
15
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Zjednodusena integracia s externym C/C++ kodom
"i rtwdemo_row_lutcolZrow_workflow_rowrow * - Simulink — ¥
File Edit Wiew Display Diagram Simulation Analysis Code Tools Help
B3~ M= M=ME- K YO N 5~ [100 Normal - | @ | & -
rtwdemo_row_|utcol2row_workflow_rowrow
® rtwdemo_row_lutcolErow_workﬂm\l_rmvmw -
E3
—
]
2-D T(u) I
1 U1 "___,_»"' L
[__— #include "rtwdemo_row_lutcol2row_workflow_rowrow.h"
--""'_'—-
1 u2 t—"1 /* Block parameters (default storage) */
| _
[ dprtP={
- /* Variable: TbL_1
* Referenced by: '<Root>/2-D lookup Table'
*
ROW_Major > { AW NS APV 2.0, 32.0, 42.9, 52.8, 3.0,
1.6, 23.8, 33.0, 43.8, 53.90, 4.8, 14.6, 24.6, 34.9, 44.8, 54.9, 5.8, 15.8,
(i 25.8, 35.8, 45.84, 55.8, 6.8, 16.8, 26.8, 36.8, 46.4, 56.8, 7.8, 17.8, 27.8,
Pz i7.e, 47.8, 57.8, 8.8, 18.8, 28.0, 38.6, 48.6, 58.4, 9.8, 19.8, 29.8, 39.8,
» 49.8, 59.8, 10.0, 28.8, 30.0, 48.8, 598.8, 60.8 }
Ready Viewdia;l };
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"i sldemo_fuelsys/fuel_rate_control * - Simulink — ¥
File Edit Wiew Display Diagram Simulation Analysis Code Tools Help
i = 3 [ - o
E-o-Be ¢ @ E-0d@ P = B-[w | [lom RCRdE-- R
fuel_rate_control
® sldemo_fudsys » fuel_rale_corltml » -
3
= Fuel Rate Control Subsystem
| ]single DE(radE] g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, sensors
r— T P In a single D2 {g-’S]
<speed> est_airflow — P est_airflow
. (g's) 19/5H (gis)
b validate_sample_time
02_normal
™
b EngSensors D » -
f single D2 single D2 (g/s)
! ( es_a fb_correction y P fb_comrection fuel_rate
fuel_mode (@s) Rg'S}uel rate
EngSensors 0P } boolean D2 =
es_i 2_normal
t airflow_calc
Sensors
sld_FuelModes D2
fuel_mode P fuel_mode
\ 7
control_logic
fuel_calc
[T
H]
» (]|
Readx 150% auto(ode3)

Embedded Coder
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"i sldemo_fuelsys/fuel_rate_control * - Simulink

File Edit View Display Diagram
- <«

fuel_rate_control

Simulation  Analysis Code Tools Help

LS E- 04O = BF-m ]

MNormal i (_) - |

&
£ THUMUSOFT

® sldemo_ﬁuﬂsys 4 fuel_rale_corltml »

OEE L ES|

" -lsingle D2

Sensors

» ||

-, EngSensors E

Fuel Rate Control Subsystem

t_radEJ X ) .

" J <speed>

P In a

validate_sample_time

Bt

D } boolean D2

N EngSensors Da
es 0 [ 3

Cj2_n<:-rmal
sld_FuelModes D2

fuel_mode

o

contr

ol_logic

%

SENSOrs
single D2 (g/s)
est_airflow W est_airflow
(g's) (9/5) (gis)
02_normal
single D2
fb_correction P fb_comection fuel_rate
fuel_mode =]
airflow_calc
P fuel_mode
fuel_calc

single D2 (g/s)
4’.@5

uel_rate

Ready

Embedded Coder

View diagnostics

150%

auto(ode3)
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Zdielanie Live Skriptov

Ij Live Editor - C\MATLAB\SunriseSunset_final.mlx *
[ G . - - o °EB
u b Run Section [2 Dﬂ

E.E.j - . [?FmdFm AR =] |Aa] Normal » = Gl oo w73 >
New Open Save (__%lc‘mpare I;)ﬂGoTo e Text _‘E 1{ El M _ Code @Refadorv 2] #3525 Section @RunandAdvanee Run Step  Stop
= ({ Find v == Break {2 Runto End
FILE NAVIGATE TEXT CODE SECTION RUN &
| SunriseSunset_final.mlx * \L[
Estimating Sunrlse and Sunset =
- =y =
=

Using the latitude (¢ ), the sun's declination (6 ) and the solar time correction (
SC') we can calculate sunrise and sunset times.

os”!(—tan¢tand) _ SC sunset = 12 4.0~ (—tang tan§
15° 60 15

sunrise = 12 —

Refer to this page for background and details on the equations used.

\. script
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Zdielanie Live Skriptov

H -6 = ExploringExoplanets.docx - Compatibility Mode David Garrison B8

Insert Design Layout References Mailings Review View Help Q Tell me what you want to do

= Helveti 18 <A AT Aav e 8l q AP Find ~
0 elvetica 8 ~|A A = z AaBbCcD( masbcec AaBbC =
v 23cReplace
Pavste e B I U-aex,x W .A-E===1=- D TCode TCodeEx.. THeadingl = N Select~
Clipboard Font [ Paragraph ™ Styles ] Editing ~
Exploring Exoplanets
In this example we will explore some data on exoplanets - planets outside our own solar system.
The data used here is a subset of data from the NASA Exoplanet Archive. We will start by using the
data to answer some questions about the set of exoplanets in the archive. Then we will do some
calculations to try to identify planets in the archive that might be capable of supporting life.
exoplanets = readtable("exoplanets.xlsx");
exoplanets(1:10,:);
How Far Away Are these Planets?
There are S0 exoplanets within 50 light-years of earth and 450 exoplanets within 200 light-years.
histogram(3.26%exoplanets.st_distance, 'BinWidth', 50)
x1lim([@ 1000])
ylabel ‘Number of Planets’
xlabel ‘Light Years from Earth'
Lght Yearsbom Earh
Where is the nearest exoplanet?
idx = find(exoplanets.st_distance == min(exoplanets.st_distance));
name = char(exoplanets{idx, ‘st _name'}) ; o
Page1of 7 1468 words == = y S s E B - ] + 100%
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Zdielanie Live Skriptov

(5] Live Editor - C:\MATLAB\CompressibilityFactor.mix

LIVE EDITOR INSERT
'{E’ ﬁ [QlFindFiles - /- Normal » |~ | Run Section D >l
D e = = = Controlw 7 & =l . - |
-/ Compare /| GoTo ¥ |-, Run and Advance
New Open Save tl_"'l ad Text § { {l h_d _ Code | Refactor v 2] %2 25 Section - Run Step  Stop
v Y v Pt ((Fnd v s s= | Break {2 Runto End ' »
FILE | NAVIGATE | TEXT | CODE | SECTION | RUN 2
| CompressibilityFactor.mbx ¢ | + |
i -
=
=

Slider 350 @
Drop down ["carbon dioxide" v J N
Hide Code \

carbon dioxide @ 350 Kelvin

1 T T T

098 q
N 0.96 J )
O
©
&
> 0.94
B
g 0921 i
o -

script |[Ln 5 Col 23

48 MATLAB



B
Tvorba aplikacii

49

MATLAB
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£ THUMUSOFT

| SelectFiles | CurrentFile:

Flate Browser Summary Tables

microtiter_data0001.csv

Microplate Plot 120 EC50 Curves
100 ' ' '
| 000000000000 o} At
| 000000000000 || » | V. Sy AR
‘| @@@OOOOOOOOO _ :/ /A
| ggg8seccccce - 1 4 )
E w s 40} f #
| @Q@@@OOOOOOOO -
| 000000000000 (M- | T 4
N 1 1 1 I I (00006 M
o =20 . .
| PreviousFile | | MextFile | _ Lng;Cnmpiund]
File Compound Nr | MegControl Conci Conc2 Conc3 Concd Conct Concy
microtiter_d... 1 -0.0741 0.3564 97,1532
microtiter_d... 2 -0.0143 -0.5044 -0.5043
microtiter_d... 3 0.0054 -0.4702 100.6086 100.6086
microtiter_d... 4 0.1096 0.2325 94,7343 100.6591
microtiter_d... 3 -0.0572 -0.7481 26.8872 100.4717 100.5601
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Nasadenie na web

MATLAB Compiler

£ Transient Conduction

Initial and Boundary Conditions

Initial T (C): [I‘
Top T(C): 0

Bottom T (C):
Left T (C):

Right T (C):

Themal Diffusivity

Geometry

x (m):

dx (m): 0.0025
dy (m): 0.0025

y (m): 0.05
5 |
=3

Note: Numerical stability requires F...
Current Fo = 0.0608

Time and Convergance

dt (s): 0.01

Total Time (s):
Convergence
Criterion: m

Alpha (m*2/s);| 1e-4
Air -
Copper
Water
-~
{ Start } ‘ Stop

Teenter

y (m)

Time=39s

0 0.02 0.04
X (m)
25
20
15
A0
0 10 20 30 40
t(s)
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Vyuzitie MATLABuU a Simulinku na tvorbu algoritmov

Vstupy Navrh

4 MATLAB&SIMULINK P
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1 Architektura X%

S,
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Vstupy

4 MATLAB&SIMULINK V3
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Navrh systemov a softverovych architektur

scExampleSmallUAV
Flight Support Components
= v A
Payload
Data Link [ b
== e
b+ operat; aLink > —4Data Link
= = A
FlightComputer
Propulsion
G35 Commands[p— > GS Commands
Payload Cmds b+ Airframe
= dT 4 < dT aene e —
Status = B Engines ol Surface Cmds = b ciriSeDeflection
P [
b 4GS Commands .
- = uelLevel & b Fuellew.
T
lightCmds B B lightCmds
PwrStatus b B PwrSiatus
]
E
g
3
If||
Telemetry [ =
v =
SupervisoryComputer
s Pev—
Ir FuelData »
I EngineStatus jemmm
)
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Navrh systémov a softvérovych architektur

/ 1 :I (W27 4 (u{1}+2010)
anConios
5

(4D8.0-0.0965"ul1])"(1.0-u{3)'1.225)

< piSupply proputsionSupply b

4 commSupply

actuatorsSupply b EnvBus|

< apSupply vehicleSupply b

mainPowerBus

powerMeasure

apControlsi > apControls

*__fciuatorDeflectors b - 4actuatorDeflectors.

hainPowerBus
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Navrh systemov a softverovych architektur

Systéemy
a softvér

v uss
Fle Gt View Daplay Archtectwe Simuation Ansyss Code Tooks Help
-8 PO EF-9gOP » [ e Noamai 9@
§ | et 3
§ © [Dus o -\
: 2|
i Q UAS_ref_arch H

a =

@ BVLOS Navigation g

o R,

i

] % Suows

m

a8 0

=l

B : pr—

i i + OBt
i‘_ 3
Ground Statlon

-

m

« |l —
saacy

System Composer
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Integracia s nastrojmi tretich stran na poziadavky

External Requirements Simulink Requirements

External Requirements

Authored Requirements

Requirements
Management
Tools

59 Simulink Requirements
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LAB Unit

»>>» result.table

est Framework

ans =
Zxt table
Name Passed Failed
"test Predictions/Test ModelType' true false
"test Predictions/Test Prediction' false true

61  MATLAB

Incomplete Duration

&

g%_
£ THUMUSOFT

Details

0.12241
0.11542

[1x1 struct]
[1x1 struct]



MATLAB Unit

testCase

testCase

testCase

testCase

62  MATLAB

est Framework

.press (myApp . checkbox)

.choose (myApp.discreteKnob, "Medium")

.drag (myApp.continuousKnob, 10, 90)

.type (myApp.editfield, myTextVar)

&

s
£ THUMUSOFT

@) Check Box

Low Medium

ol High

a0 0 &p
30 70
20 80

10 a0
0 100
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MATLAB Performance Testing Framework

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
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Integracia testov

Plugins Download

Plugins Index

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

I Find plugins... e

Browse categories New Plugins

MATLAB

VectorCAS T BExecution JQuery

Source code management foom Klocwork Community Analysis Model API

QORebel

MATLABR

MISRA Compliance Report

Platforms

User interface

Administration

64 MATLAB https://plugins.jenkins.io/
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Integracia testov

Jenkins

+«= Find plugins

MATLAB

210 £

M rnatla
L dCia

Installs: No usage data available Maintainers

GitHub —
Last released: 2 days ago MathWorls

Features

» Generate tests artifacts in JUnit, TAP & Cobertura code coverage formats.

MATLAB https://plugins.jenkins.io/matlab

« Support torun MATLAB tests, present in the Jenkins workspace automatically. (This also includes the tests present in.prij files)

= Support torun tests, using custom MATLARB command or custom MATLAB script file.

&
£ THUMUSOFT

Dependencies

bouncycastle APl v.2.16.0 (implied) (what's this?
Command Agent Launcher v. 1.0 (implisc

JDK Tool v.1.0 {implied t's this?
JAXE v.2.3.0 {implied) (what's this?

The Jenkins plugin for MATLAB® enables you to easily run your MATLAB tests and generate test artifacts in formats such as JUnit, TAP, and Cobertura code coverage reports.
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66

MATLAB

All| Project (226) | Modified (344)

D Mame =
|| +Test
| Ac
. Dashboard
|J, Documents
.| Elasticsearch
. MachineLearning
| MATLAB_Kafka_Producer_Java
|J, mps_stream
. SimExecutable
" Simulation

5| DocExample_MultiClassFaultDetectionUsi...

genPumpData.m

#) javasetup.m

5| Main_ExampleWorkflow.mix
EE| MLModels.mat

EE| rawdata.mat

| | README.md

Git

e 0o® o0

Classification
Test

Design
Design
Design
Design
Design
Design

&
£ THUMUSOFT
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Paralelné simulacie v Simulinku

Simulation Manager

4\ simulation Manager — O *

a = H E| @ | 5

Stop Job  Open Selected Grid Simulation Show
Results

| RESULTS |

Details

»l

SIMULATIONS | DISPLAY

sldemo_suspn_3dof

Total Simulations 200

Elapsed Time 00:03:05 _ |
Number of Active Workers 8 [l ErrorsiAborted (0) [l Completed (68) [l Active (8) Queued (124)
Estimated Time Remaining 00:01:30

e o e o e s o e e e o o
====lllllIlllllllllllllllllIllllllll

SIMULATICN DETAILS

Run ID: q Parameters | Timing Info | Diagnostics
Status: Completed Type Name Value
Progress: 100 Block Parameter Cf 75
Elapsed Time: 00:00:10
e
Simulink

67  Parallel Computing Toolbox

——
MATLAB Desktop

batchsim

Simulation Jobs
—_—)

D ———

Simulation Results Head

Worker

7

£ THUMUSOFT

»y @
Worker

Worker
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Skalovanie vypoétov na klaster a cloud

MATLAB

Parallel Computing Toolbox MATLAB Parallel Server

Multi-core CPU

68 MATLAB Parallel Server
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Specializované nastroje na tvorbu algoritmov

70

5G NR Uplink C

This example implements a &

Introduction

This example shows how

iawing channels and signals are

This example supports the parameterization and generation of mul

instances of the P

Waveform and Carrier Configuration
Th section sets te subcamier spacing (SCS) Speciic carrier band
NCelD, ans the kngtn o h

physicat layer cell ider

ualize the generated resource grids by

ge paramelers are .
atic giagram of

aveconfig = [J;
jeconfig.HCellID = 0;
econfig.ChannelBanduidth = 50;

> parameterize and generate a 5

armer algnment. The schematic diagram

Komunikacie

BWP 3 in Carir (SCS=1 B4z PUCCH and PUSCH weation

New

) upink waveform. The

andwidth parts (BWF). Muliple
d over the diferent BWPs. The example
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script

5G Toolbox

o

Fyzikalne prepojenie
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- Fie Took View Help s Edi Wew Inset Took Deskiop Window Help
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Navrh autonomnych systémov

Vnimanie

Planovanie
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Architektury senzorickej fuzie

4\ MATLAB R2019a

HOME PLOTS APPS FIGURE VEW

~- | oj L]
A Figures - Figure 1
Figure 1
Lidar Preprocessing and Tracking
Raw point cloud
Obstades

Bounding box detecfions

| Busy

work » userpath » Examples » R201%a » driving_fusion_vision » TrackVehiclesUsinglidarExample »

Segmented ground
Vision field of view
Bounding box tracks

£ THUMUSOFT

- X
po} & Signin

Ego Vehicle Display

- P

® | x

Reference Image

72  Sensor Fusion and Tracking Toolbox
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Algoritmy planovania

Py AutomatedParkingValet * - Simulink - X
File Edit View Display Diagram Simulation Analysis Ehu‘tomated Parking Valet - O *
| - -~ = | « ) L =y« =] « |l Eile Edit  View Insert Tools Desktop Window Help N
LB —] |~ 7 U |Egw = | -
AutomatedParkingValet | | |
@ |[a]AutomatedParkingvalet ¢ -
T TT NI ITmT
40 B
30 . B ReFoses
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Navrh autonomnych systemov
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Vyuzitie MATLABuU a Simulinku na algoritmy

[ o] o]
_ s
Testovanie &

Verifikacia Spolupraca Skalovanie

4 MATLAB&SIMULINK 3

76



B
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R2019a at a Glance
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Explore What's New

Get more out of MATLAB and Simulink by downloading the
latest release.

Release Highlights
Do

Automotive

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

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

» Learn more

tatinRobat
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Systems Engineering

Design and analyze system and
software architectures with
System Composer.

» Learn more

o
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Projects

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

» Learn more
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Online kurzy zadamo
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MATLAB Onramp Simulink Onramp Deep Learning Onramp
Zaklady MATLABuU Tvorba a editacia Pristupy Deep learningu na
modelov Simulinku rozpoznavanie obrazu
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