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Z0znam noviniek

v R2021b

Mew Features, Bug Fixes, Compatibility Considerations

» Release notes Category

* Filtrovanie vysledkov

— Kategorie

— Klucéové slova

— Rozsah verzii

MATLAB

Environment

(J Language and Programming
(J Data Analysis

(J Data Import and Export

(J Mathematics

(J Graphics

(J App Building

O Performance

(J software Development Tools
(J External Language Interfaces
(J Hardware Support

Text Filter

Release Range:

‘RZG‘IBD v |10 | R2021b

Environment

» Editor Selection: Select and edit a rectangular area of code
» Editor Display: Zoom in and out in the Editor

» Editor Code: Show code suggestions and completions auty

» Editor Debugging: Diagnose problems in scripts and functi
style function call stack

» Editor Refactoring: Automatically convert selected code to
» Editor Code: Automatically complete block endings, match
» Editor Sections: Create sections with an improved appeara
> Editor Code: Change the case of text and code

» Editor Bookmarks: Maintain bookmarks after closing a file
» Live Editor Controls: Set default values for sliders, drop-do/
> Live Editor Animations: Export animations to movies or an
» Live Editor Figures: Interact with real MATLAB figures and

> Live Editor: Improved performance when saving live scripty

* Comparison Tool: Compare and merge text files with impr

» Importing Preferences from Previous Releases: MATLAB ¢
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Prechod na najnovsiu verziu

@ Web Browser - (1 Removal) Code Compatibility Analyzer

|. (1 Removal) Code Compatibility Analyzer | + |

« Code Compatibility Analyzer Code Compatibility Analyzer

Overview 2 Syntax 1 Removal 1 Behavior 1 Not Supported
5 New Functionality 1502 Checks 32 Files

¥ Overview

« Pomaha aktualizovat kdd

Analysis Date: 30-Nov-2021 15:57:22
MATLAB Version: R2022a

This report lists instances of syntax errors, incompatibilities in your code and new functi
code and impact compatibility analysis.

 Kontrola

Some of the checks might flag code that is comrect and does not need to be updated. T

— nekom pa‘t| bi ||ty’ funkénost Code Compatibility Report is continuously being improved. There might be some incom

p . ¥ (2) Syntax Errors
— Chyb, warningov Fix these errors so that your code runs properly and so that the compatibility analysis re
code in these files did not run properly in previous releases.

Qccurrences + Filename
1 examplescript.m
1 exampleFunction.m

¥ (1) Functionality that has been removed
Update your code to avoid compatibility errors. The files listed here use functionality tha




Prechod na najnovsiu verziu

« Code Compatibility Analyzer
« Pomaha aktualizovat kod

 Kontrola

— nekompatibility, funk€nosti

— chyb, warningov

« Podpora v projektoch

ff%;HUMUSOFT@

4\ Upgrade Project Report X
Models Subsystems
549 Q Passed 6 =
Passed Need attention 3 2
Report: $\Modeling_Electrical_Power_Systems2.html Refresh
Show: All Files ~ | |Need Attention b
AC_DC_System.slx @ passed 44 checks ™
AC_System.slx B e
=Y $\3. System\AC_DC_System.slx ~)Passed with fixes 2 checks
DC_System.slx )
R Check Need attention 2 checks
test AC_droop.slx erun Lnecks
test_solar MPPT.slx Check Name Resalt
Check model for block upgrade issues
Check output dimensions of MATLAB Function blocks n
Check integration method used by ‘auto’ solver for Simscape DAEs
Check model settings for migration to simplified initialization mode
Check and set embedded target model to use ert.tlc system target file Q v
Check output dimensions of MATLAB Function blocks Learn more ~
Warning
The following MATLAB Function blocks produce one-dimensional output data and
have ‘Interpret output column vectors as one-dimensional data' parameter enabled:
» .../PV converter/MPPT/MPPT Controllerusing Perturb & Observe technique
Recommended Action
Disable 'Interpret output column vectors as one-dimensional data' parameter of the
listed MATLAB Function blocks. If this property is enabled, the block converts v

Checks run on 4/7/2022 6:06 PM Upgrade Close
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Zlepsovanie kazdou verziou

Average Speedup in Customer Workflows

2 18x 2.23x 231{
2.12x ’
2.06x
1.72x
1.49x
‘Ix I

R2015a R20l6a R2017a R2018a R2019a R2020a R202la R2022a
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Praca Skalovanie Vysledky
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Live Editor | .
reprocessDatambx ¢ | + | 7
Explore data
o Vystu p p O p ri ké d e ‘Plot some of the events on a map and use the size of the bubble as the damage cost.
threshold = 3270 % H 7
7 . plotEventCostsMap(data, threshold);
* Formatovanie |
Storm Event Damage
Damage Cost ($1000)

— Text >

— Vzorce Laso

— Obréazky o E

— hyperlinky —
* Interaktivne ovladanie

— Slider, Drop downs, ...
* Export

Event frequency by location
. P D F’ LaTeX, W O rd ’ H TM L Calculate damage costs by group.
damageByEvent = groupsummary(data, "weathercats",["mean","std"], "damage_total")
: o [ [ oz ww

9 MATLAB
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Programovanie bez programovanla

‘ & i malAir_CQuality.mix — O X !
ITOR INSERT VIEW i r._ g | 5 ; =
,{I'j ™~ ﬁ [l Compar ] <a 52| Narmal » . L& Refactor~ [i' [E] section Break D
. . New Open  Saw Bprnt ¥ | o g, QfFind = et BI UM Code Control Ta k Run (3 Runand Adva Run  Step Stop
o IVe I Or aS S = ¥ e Export ¥ b W Bookmark ~ i= %E ‘_l == & EI B Section Run to End

FILE MAVIGATE mws | o |  SECTION =
L| Air_Quality.ml | + | [

.

Air Quality =]

Examine the distribution of air quality measurements in the subset of data.

Vnorené aplikacie SR,

title("Air Quality Indicator");

— Interaktivne skuSanie parametrov a oo
nastaveni

Air Quality Indicator

800 F

— vizualizacie vysledkov

600

— generovanie kodu

Kazdou verziou pribudaju noveé

100

0

. Com pute by Group 0 50 100 150 200

— Normalize Data

1 0 M ATLAB ’ Zoom: 125% | UTF-8 LF seript
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Live Editor

asks

DATA PREPROCESSING

ARy

T T
+
mm

= [

Clean Missing Data
Find, fill, or remowve missing data

Clean Qutlier Data
Find, fill, or remove outliers

Compute by Group
Summarize, transform, or filker by group

Find Change Points
Find abrupt changes in data

Find Local Extrema
Find local maxima and minima

£THUMUSOFT
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Live Editor — interaktivne vystupy

............. HTeESeED
* Animécie vystupov EEEEEEEEETLEFN
; ] comet(t,tan(sin(t))-sin(tan(t))) '
* Prehravanie
— rychle opakovanie animacie ’
— slider pre pohyb v animacii 1
— volba rychlosti 0 ©
y
« Export animacie 2

-3 -2 -1 0 1 2 <

— GIF ® D (106 <) (@) Eroonmmaton]
— mp4

Zoom: 150% UTF-8 [LF [ script n 2 Col 16

12 MATLAB



& B @ @ @ Show Legend 8
Import Clean Clean Qutlier Normalize  Smooth Data Retime 7 sh ctics | Export
~ Missing Data Data Data Timetable et St -
| FILE CLEANING METHODS VIEW EXPORT Y
‘ Variables be (v e 2% v Cleaning Steps Q
* Visualization Data Summary - Z .
~ [m] nyisoRaw i3 @ Unstack Table Variables: nyisoRaw
[] TimeStamp 1000 - NORTH ‘* [Z & Clean Missing Data: nyisoRaw.NORTH
[] CAPITL Horiginal Type double
CENTRL Hcleaned Unique Values 2966
0 Has Duplicates True
(] DUNwOD a0k Is Sorted False
[] GENESE Missing Count 0
[] HUD VL Minimum 258.7
[] LONGIL Maximum 881.8
s00 b Mean 571.6102
[ MHKVL Median 574.7
[] MILLWD Mode 611.2
[ONYcC. Standard Deviation ~ 65.1021
NORTH 700
[] WEST T
o
o
Z
= 600
o
[0'4
<
i
>
c
500 g
400 F
300
200 . .
Oct 2019 Nov 2019 Jan 2020 : =
nyisoRaw TimeStamp b Cleaning Parameters Q
14
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Rychla uprava a ladenie live skriptov

« Kontextova napoveda
» Block editing
— editovanie napriecC riadkami

Code refactoring

— rychla konverzia na funkciu

« Debugging

— Inline ovladanie

MATLAB

|#] Editor - C:\Demos\WeatherEventAnalysis\PreprocessData.m *

EDITOR

L =] <* fx % B G - ’ |Z] section Break >

a7 3 Ld |\sl Compare ¥ A ] - (- Profiler t EH 5 [/ @9
New Open Save & print + GoTolh = a4 Refactor () #H [ ( Anslyze | Run RunandAdvance |  p.y  step Stop
v - o v [ Bookmark ~ v Fel ~ Section 3§ Runto End v

FILE NAVIGATE CODE ANALYZE SECTION RUN
PreprocessData.m * +

%% EXplore data
? % Plot some of the events on a map and use the size of the bubble as the damage
% cost.

threshold = 8200;
plotEventCostsMap(data,threshold);

%% Event frequency by location
% Calculate damage costs by group

damageByEvent = groupsummary(data, "weathercats",["mean","std"],"damage_total")

Zoom: 150% UTF-8 LF script Ln 65 Col 1




Simulink —

navigacia

’i power_machines * - Simulink

I SIMULATION DEBUG MODELING FORMAT APPS O a2 o [y Uy ©
M., 7 Open ~ ]| Stop Time |10 =
P O¢ = s =14 @ » %
New 5512 Library - U\Iormal ] Step Run Step Data T
v [ Print ~ Browser H@ Fast Restart Back + - Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS ry
. ) power_machines ==
® |[*alpower_machines » o=
o A
@& 2.4e3V
3 1pu
—p wref (pu) -31.89deg.
= m
= Pmec (pu) * P > Py A b . ®
=l w (pu) 2 by
[ — Vf T
=
Diesel Engine Governor
g ks SM
3.125 MVA "
© o o
MMQ Transformer
% 25 kV / 2400
(@ > | 6 MVA
9 < o O
oy T
v
» [ >
Ready 175% ode23tb

15 Simulink
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Simulink — tvorba masiek
Block Parameters: AC System X
XYZ AC Control Panel » Manufacturer's information
Power On
Vlastné masky

General Controls
o I’ahky prIIStu p k param etrom bIOku :L?r::ditc;ntmls Ancm?ﬁr:t(o:osrll'lt::lgown Time Temperature
— interaktivne ovladanie | ,./. \ e o X

| - 4 =
100.0 - 0.0 100.0

_ sa0 i _
« Mask Editor

¥ Advanced Controls
Select the compressor based of the cooling capacity needed:

v z . Required cooling capacity = (W*L*H*6) + (N*500)

a Vyl epsena tvorba masiek Room Width (W) 133 % Room Length (L) |207 2]
Room Height (H) |231 = | Number of people (N) i
Minimum cooling capacity Maximum cooling capacity
500 i 5000 IE

Cancel Help Apply

16 Simulink
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’i Mask Editor: Vehicle

Simulink — tvorba masiek
o = &

Save Mask Delete Mask Copy Mask

« Kopirovanie masky e

Controls | ramg | | X |,,F
e

— z existujucich blokov [search q q Ramp
_____ simulink/Sources/Ramp scGre

-

PA . -
s . v = Drawing Commands o Parameters & Dialog Code Icon Constraints o
— Uprava namiesto od zacCiatku | N =
|gear(h OJ = |gg 1 % This block has a static icon independent o
2 plot(sin(1:10))
ICON DRAWING COMMANDS 3 disp(text)
. 4 text(x,y, 'text', 'HorizontalAlignment', 'left’
Y e ext 5 |
plot() patch() disp() t'extO
+ Ikonk Ky
On a mas wy . \;J Color I
port_label image() color() block ico...
e 7 V4 ]
— rychly pristup k prikazom kreslenia
11x)=0 sy
dro — Rule
Data Type [[Jdouble [Jsingle [[]int8 [Auint8 []int16 [Juint16 []int32 [Juint32 [_]boolean [_]enum

[[Jstring []half []bus []fixed point

 Obmedzenia parametrov compey  hea Cloompes

d s t , t Dimension [ scalar [[]vector [] row vector [ col vector []2-D matrix [] 2-D square matrix [_] n-D matrix

— hodnoty

— Parameter Conditions

Parameter Conditions Parameter Name Parameter Values |+ Add

Rw >0 |— Delete

17 Simulink
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Praca

Skalovanie

Vysledky

£THUMUSOFT
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Praca

Skalovanite

Vysledky

£THUMUSOFT
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Paralelizacia simulacii

. \/.yuzltlle”parSlIEl na tVOl'va’I péralelnych > - 5 = = Curu"a)
simulacii na lokalnom pocitaci alebo == = |
CIOUde - I’Ovnak)'/ prinCip Desktop Multicore Cluster

for i = 10000:-1:1

° I in(i) = Simulink.SimulationInput (my model) ;
AUtomatICky in(i) = in(i) .setVariable(my var, 1i);
. , d
— Presunutie stiborov na workerov jﬁgparsm(in) ,

— Ziskanie logovanych dat
— Ovladanie adresarov

INPUTS & PARAMETER TUNING

> b
Lk

. . . ? |:.-, il =
« Multiple Simulations Panel C@ o ‘0 Mol
Inputs Editor Parameters Simulations
— konfi gu racia vi acer)'/C h simulacii CONFIGURATION & SIMULATION [Multiple Simulations - Configure multiple Sim“'atifﬁ'
Simulink

20 Parallel Computing Toolbox



4 skyhogg - Simulink o |- |

I SIMULATION DEBUG MODELING FORMAT

] Open = 1] — Stop Time [75 ‘ qg Gy 3 (T =
o L . | — & b % BiE
e &l save ~ Library Log Signal ¥ | Normal x| Step Run Step Stop Data Logic Bird's-Eye  Simulation ¥
v = Print « Browvser Signals SR Table % ug@ Fast Restart Back = v Forward Inspector Analyzer Scope Manager
FILE LIBRARY PREPARE SIMULATE REVIEWY RESULTS. -
skyhogg EE
@ |[Pa]skyhogg P ¥
=t R
| plant Env———P )
_—_— l L e
= Environment |
\ /
O —
1 ? )
e <alpha>
»{ac omd - e e ] 7 »
d E <alphadot>
Pilot
Vehicle System Model
<\b>
Sky Hogg Example, <Ab>
Vehicle Geometry from
Cannon, M, Gabbard, M, Meyer, T, Morrison,
S, Skocik, M, Woods, D. "Swineworks D-200
Sky Hogg Design Proposal." AIAA/General
Dynamics Corporation Team Aircraft Design
— Competition, 1991-1992
(e
-H
» | Copyright 2007-2019 The MathWorks, Inc.

Ready 111% oded5
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Paralelny beh kddu

fﬁg\iHUMUSOFT@

O
*

el & Heather~

4\ MATLAB R2022a
AFP3 : E % £ E] Gﬂ {ED E @ I Search Documentation

B B
Design  Get More Install Package

App Apps  App  App
FILE

o
195
Experiment
Manager

Deep Metwork
Designer

Regression
Learner

&

Classification
Learner

¥

Curve Fitter

!

Data Cleaner

MATLAE Coder

Signal
Analyzer

Library
Compiler

S |
Web App
Compiler

System
Identification

APPS

Production
Server Comp...

»l

FEp Hal A b b Users b hgorr b Demos b AirQuality #
Current Folder @

Command Window

Jx >> ds =

MName =
00 GetData
01_AccessPrep...
02_BuildMaodel...
03_IntegrateMo...
04 WebApplica...
05_Testing T
AirQualReport
Helpers
localData
preprocessedD...
rawData

& AirQualReport.prj

£ AirQualTests.m

) SetupScript.m

datastore ('rawbData\daily*');

B B B B

(=]

BB B B

e

Details ~

Workspace

1
@

Name «

£H trainSet

Value

10000x17 tab

-

2o  Parallel Computing Toolbox



Spolupraca s inymi jazykmi

R2017b

FMU
Import

R2018b R2020a - R202la R2022a

<FunctionName>

C

23 Simulink

FMU Import

C Caller

C Function Code Importer

C

C Function
supports C++

£THUMUSOFT
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Spolupraca s inymi jazykmi

24



ff%;HUMUSOFT@

Spol s Inymi | kmi
|# Editor - CAMATLAB\employee.py = O X
EDITOR CEE = E
= ; % % Section Break
If\:II] (i @ {1zl Compare ¥ El)u ] : 4:_3 = & Profiler
New Open Save & print v Go To bnd Refactor LUR L& Analyze Run Band Hvance Run Step  Stop
v v v v 4 Bookmark ¥ 5 il v Section Run to End v
FILE NAVIGATE CODE ANALYZE SECTION RUN ~
7| employee.py | + |
§Zoom: 200% | UTF-8 CRLF ‘7Python source file Ln 1 Col 1

25 MATLAB
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Spolupraca s inymi jazykmi geermr

LIVE EDITOR INSERT

| pyrunTest.mlx | + |

Define Python code to run

apikey = fileread("accessKey.txt");

« Spustanie prikazov a skriptov

— pyrun
— pyrunfile

code = |

"import json"

"import urllib.request”

"BASE URL = 'https://api.openweathermap.org/data/2.5/{}?q={},{}&units={}&appid={}""
"info = {'units':imperial'}"

"url = BASE URL.format('weather’,city,country,info[ 'units’'],apikey)"

"json_data = json.loads(urllib.request.urlopen(url).read())"];

LT o TN B o B B O

Use pyrun to execute code

10 data = pyrun(code, "json data",} city="Boston", country="Us", apikey=apikey

» Podpora syntaxe

Python dict with no properties.

Name — Value {'coord’: {'lon': -71.8598, 'lat': 42.3584}, 'weather': [{'id': 804, 'main’: 'Clouds', ‘descr

Cast Python homogeneous lists into MATLAB Arrays

2 Col 1

p = py.list([1,2,3])

p =

® ReprezentéCia dét Python list with walues:

[1.8, 2.8, 3.8]

J— ||S;t Use string, double or cell function to convert to a MATLAE array.

— tuple m = double(p)

ans =

26 MATLAB
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% Test methods

£ HUMUSOFT"
Testovanie kodu
* Unit Testovanie
. : v O | @
— dostupné z toolstripu New Open Swve
- éabléna teStOvaCej t”edy Script Ctrl+M classdef untitled2 < matlab.unittest.TestCase
[:] Live Script methods (TestClassSetup)
— % Shared setup for the entire test class
Lﬁ] Function end
E;J Live Function methods (TestMethodSetup)
a— % Setup for each test
=) Clazs end
é Test Class % gl methods(Test)
ééi

Systern Object 2

function unimplementedTest(testCase)
testCase.verifyFail("Unimplemented test™);
end
end

end

27 MATLAB



Testovanie kodu

 Unit Testovanie

— dostupné z toolstripu
— Sabldna testovacej triedy

« Code coverage report

28 MATLAB

— detailna analyza testu

P

£THUMUSOFT

MATLAB® Code Coverage Report

The MATLAB code coverage report provides a detailed analysis of the source code covered by the tests.

Overall Coverage Summary
Summary of the code coverage metrics for all source files

Total Flies Coverage Metric Code C g
2 9 Statement Coverage 196 B 4480%
Function Coverage K1) L EERS)

Breakdown by Source
Code coverage metrics per source file

_.SummamI View | Detailed View

Root Folder - L:\Troubleshoot\22a\CodeCoverage\CollectorForReprol

File Name Statement Coverage Function Coverage
1 |foom 100% 100'
12 |IveSourceScript mix 100% N/A
13  |perfTestCoverage.m D o N/A
14 | quadraticSolverm P ssa . sox
15 quem I I
16 reproCDm I NA
17 reproCoberturam I NA
18 reproCollectorm I % I %
19 reproColectoMCOC m . B [
20 reproCollectorPFile m . I 0%
21 |reproCollector_changesFileOrder.m I I -
22 |reproDecision.m P 0% N/A
an  EEUEEE ™ | e
Source Details

Detailed analysis of code coverage for a source file

Hit Count Line LATr ti22a\CodeC. F p &1 m
1 1 | function roots — guadraticSolver(a, b, ¢, printBool)

2| & guadraticSolver returns soluticns to the

3| % quadratic equation a*x"2 + b*x + ¢ = 0.

4

S| arguments
1,1,0 3 a =1

1.0 b ImustBeNumeric: = @



Testovanie kodu

 Unit Testovanie

— dostupné z toolstripu
— Sablona testovacej triedy

 Code coverage report

— detailna analyza testu

« Metrika pokrytia

29 MATLAB

— Co bolo volana aspon raz

£THUMUSOFT

Function Coverage

0%

MIA

Statement Coverage

100% 100%

100% N/A
I 0% N/A

BN ss82% BN s0%

I 0% I
I 0% N/A
. 0% N/A
I 0% I 0%
I 0% I 0%
I 0% I 0%
I 0% I 0%
I
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Poziadavky

« Tvorba poziadaviek PP —— ——

) REQUIREMENTS & e 2 @
— algoritmusv MATLABe 5 8- Q Z @

Mew Open & Add Search | Traceability Traceability Model Testing | SHARE
[

— i m po rt Z rﬁznyc h n éStrOj OV Reguirement Set Requirement - ﬂ - Matrix Diagram Dashboard -
FILE REQUIREMENTS EDIT ANALYSIS I
. . O] Requirement Set
— link na Unit Test o
i H shortest_path_func_regs ~ Properties
E1 #1 Overview Filepath: C:\Usershkcohan MATLAB\Projects\examples\ShortestPath\requirements\shortest_path_func...
E 2 #2 Functional behavior Revision: 11

Created by: zliu
Created on:  16-Aug-2021 13:48:56
Modified by: zZiu
Modified on: 16-Dec-2021 15:08:08
Description:

} Custom Attribute Registries

» Callbacks

30 Simulink Requirements
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31

Poziadavky

HOME
® Tvorba pOZIad aV|ek EUZJ @‘ *72 ‘ta._,, Create Link £
. Add Update Mi:;g;'i?::s . Ex;iort
a al g O rltm u S V I\/I ATLA B e IililLFTER PANEL - Simulink Requiremer:tl::; MATLAB Code o (,‘

— Import z r6znych nastrojov

— link na Unit Test

« Traceability matrix
— ukazuje chybajuce linky

— moznost doplnenia

Simulink Requirements

4 Traceability Matrix

(3 Top
v Type
FUNCTION
MATLABFile
v Link
Missing Links
] Left
v Type

Container
v Functional

Informational

v Link

Missing Links

v Change Tracking

With Change Issues

B Ipsolve.m

E LinearProgramReq_1_

(Clear Filter] (Functional x)

= REQ-514 Linear Program

Y E. . AP

.
- &1 Ipsoive.m

Ipsolve

-

[]

v CustomAt | = Left

i REQ-514 Linear Program to Solve

A Top

2] Ipsolve

Priority | @ ik

None ( Create )

Unset
High
Highest
Low
Lowest

-
& REQ-521 Find Pivot Colur

»
& REQ-522 Find Pivot Row

lidinputs

= val

pivot

L
=

findPivotColumn

«
=

findPivotRow

.
=
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Poziadavky
- . > @
 Tvorba poziadaviek g
— algoritmusv MATLABe (] oo J o O N e
— import z r6znych nastrojov L) - — T
— link na Unit Test
. Y
A % B Assertion|
« Traceability matrix T
- UKaZUJe Chybajuce Ilnky Requirements = Assumptions
— moznost doplnenia Index Summary Precondition Action
1 Requirement 1 utl =0 y1=2%u1
2 Requirement 2 u2 =0 y2 = 0.5*u2

* Requirements Table blok
— whodnotenie logiky, pred/po

32 Simulink Requirements
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Skalovanite
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Praca

Skalovanie

Vysledky
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Tvorba Live Editor Taskov

ve tasks\C:
DITOR INS! VIEW
CustomizedAxesScript_Expo.mbx CustomizeAxes.m

Create the initial figure

X = @9:pi/100:2*%pi;
y = sin(x);
plot(x,y)

©)
ojml . &

35 MATLAB

Customize the figure

Zoom:; 150%

[at1]

£THUMUSOFT
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Viastna zalozka

CUSTOM TAB

7] Open... =] @ Model Settings /o 3
4 o i O &
E Save ~ _ & Update Model
Custom  New Library Model Run Data
Script v Browser Advisor ‘4 Find Inspector
INFO FILE MODELING SIMULATION

36 Simulink



37

Tvorba a zdielanie aplikacii

MATLAB Compiler
Simulink Compiler

b

k

J

Service APIs

Genenas Forvonst | Moss Owgausses epon

2 corm.
. Goat o 1 - 19 sf

cccccccccc

Standalone FMUs

fni

Functional
Mock-up
Interface

£THUMUSOFT
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ﬁ%@HUMUSOFT@
Tvorba a zdielanie aplikacii

4\ App Designer - C:\Users\mcarone\OneDrive - MathWorks\Decuments\MATLAB\Examples\R2022a\simulinkcompiler\ DeployingASimulationAppUsingSimulinkCompilerExample\MassSpringDamperApp.mlapp

i I = G &g b »
- % Code that executes after component creation

“er= function startupFen(app)

COMMON

ey

Axes

b
[ end :|
k

10} M

Input Force
LR

% Bu

Edit Field

o UL

A
0.1

Image

@a
Ob

Radio Buttor
Group Mass {Kﬂ} 2 l%
Statmn Stiffness (N/m) 128 H
. 0.1
Damping (N/m/s) 3 H 0

&=
0.5

Toggle Buttor

e Initial Position (m) | 0

Pasition
(=]

I4

Input Force (N) [ 10 % [Gate v|

) 0 5 10 15 20
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4\ MATLAB R2022a - 5

HOME PLOTS APPS LS C I 2 IS Search Documentation ,Q
=] = L Il /| g Variable ¥ » L& Analyze Code © Preferences (3 5 Community
= [ of O3 endnes o8 WY X O ¥ , ta H 3 @ @7
New New New Open (=] compare Import Clean L:TE L s e Favorites = falibi iDL Simulink  Layout [ Set Path Add-Ons Help — Restiest ot
Script  Live Script ¥ N Data Data L_’j Clear Workspace ¥ % |4 Clear Commands ~ d “" Parallel % v & Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES a
<EP HalH\ » C: » Work » MultiPaneSimApp * v R
ent Folde Command Window ® g
Name - T - : . -
- ame . fx >> simulink.compiler.genapp ('NeonatalVentilatorModel'); §
& NeonatalVentilatorModelParams.mat 3
% NeonatalVentilatorModel.slx
= archive
Details i
Select a file to view details
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MATLAB v kontaineroch

« Co je kontainer
— Izolovana jednotka softvéru
— zvyCajne pre cloud

— integracia s inyminapr. CI/CD

40 MATLAB Compiler SDK
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MATLAB v kontaineroch

« Co je kontainer
— Izolovana jednotka softvéru
— zvycCajne pre cloud, Docker

— integracia s inyminapr. CI/CD

 Pristup ku kontaineru
— Image na DockerHub

— Postup krokov na GitHube

41 MATLAB Compiler SDK

fﬁg\iHUMUSOFT@

O Product Team Enterprise Explore Marketplace Pricing

H mathworks-ref-arch / matlab-dockerfile ' Public 0 Notificatic

<> Code (© Issues %l Pull requests () Actions B Projects 0 wiki @ Security |~ Insights

¥ main ~ ¥ 1branch  0tags Go to file m

A’ tianwang-mw and prabhakk-mw Introducing MATLAB Package Manager (m... .. 8bfb394 on Dec 17,2021 {9 13 commits
[ .gitignore Introducing MATLAB Package Manager (mpm) to install the MATLAB p... 4 months ago
[ Dockerfile Introducing MATLAB Package Manager (mpm) to install the MATLAB p... 4 months ago
[ LICENSE.md Update LICENSE.md for 2020 2 years ago
M MPM.md Introducing MATLAB Package Manager (mpm) to install the MATLAB p... 4 months ago
[ READMEmd Introducing MATLAB Package Manager (mpm) to install the MATLAB p... 4 months ago
[ SECURITY.md Update to SECURITY.md file 2 years ago
‘= README.md

Create a MATLAB Container Image

This repository shows you how to build and customize a Docker container for MATLAB® and its toolboxes, using
the MATLAB Package Manager (mpm).

You can use this container image as a scalable and reproducible method to deploy and test your MATLAB code.

Requirements



B
MATLAB v kontaineroch

« Co je kontainer
— Izolovana jednotka softvéru
— zvycCajne pre cloud, Docker

— integracia s inyminapr. CI/CD

 Pristup ku kontaineru
— Image na DockerHub

— Postup krokov na GitHube

 Microservices

— sluzba, aplikacia
42 MATLAB Compiler SDK
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.
Optimalizacia

* Interaktivna optimalizacia
— Optimize Live Editor task
— Ukazka
« Zjednodusenie optimalizacie
— Problem-based workflow
— Ukazka

Podpora generovania kodu

— fmincon, quadprog, fsolve, ...

 RieSice

— surrogateopt, paretosearch, coneprog

Optimization Toolbox
45 Global Optimization Toolbox

45

g%_
£THUMUSOFT

Optimize @ 0 :

= Minimize problem objective subject to constraints

~ Create optimization variables

Name Dimensions Type Lower bound Upper bound Initial point
| r ||1x1 |V\|kContinuous v||0 |VI|Inf |V||5 |V] - +
I h ||1x1 IVHjCon!inuous V||0 lv||15 IVI|10 |Vl - + B

~ Define problem

Goal [&J Minimize ] “Z\] Maximize | [ Feasibility ’ ‘u=[] Solve equations |
Objective  Define on one line v | | 2+pi*r'n + 27pirr2 |

Constraints [@ N

» Specify problem-dependent solver options
~ Display results

Problem Solution Reason solver stopped Objective value

Select task mode @

[I;:;} Define problem ] h;‘—@ Solve problem |

prob = optimproblem;

X
y

optimvar('x");
optimvar('y');

prob.Objective = exp(x).*(4*x."2 + 2*¥y."2 + 4*x.,*y + 2%y - 1);

prob.Constraints.cl

X HFy/2 + (X+2) .72 + (y-2).72/2 <= 2;

prob.Constraints.c2 = x + y <= 1;
X@.x = -3;
x0.y = 3;

[sol,fval,exitflag,output] = solve(prob,x0)


https://www.mathworks.com/videos/how-to-use-the-problem-based-optimize-live-editor-task-1639982354440.html
https://www.mathworks.com/videos/part-4-problem-based-nonlinear-programming-1549458887351.html

46

Symbolicka matematika

 Podpora v Live Editore

* Postupnost krokov
— Next Step Suggestions

« Linearna algebra

— Maticovy zapis
« Podpora generovania kodu

Symbolic Math Toolbox

7

A HUMUSOFT

Solve Symbolic Equation

= Analytic solufion of equation QuadraticEquation with respect to x

Select equation

Equation \)QuadralicEquatiun

v\| Variables |

Specify solver options

[ Return real solutions [ Return conditions Ignore analytic ¢

Simplify Symbolic Expression

simplifiedExpr| = Simplified expression LegSum using Combine

Select expression

Expression | LogSum v |

Retum one solution | |Expand all roots [ J1gnore properties| Specify simplification method

Display result Method |‘C0mbine v \ Target |‘Iog v \ || Ignore analytic constraints
i V| i -
["|Equation Solution Display result
solution = || Expression [/] Simplifled expression
_b+ VP +168a—4ac
2a simplifiedexpr = loglab)

- o x
@
Normal > [EY
Text Step Stop
) L . Ed
Next Step Suggestions for Symbolic Workflows in Live Editor B
Learn calculus and applied mathematics using the Next Step Suggestions in the Symbolic Math Toolbox™ Live Editor. (1]
To manipulate a symbolic variable, create an object of type syms.
1 syms x y
2 eq = 1li*(exp(-1i*x) - exp(1i*x))/(exp(-1i*x) + exp(1li*x))
eq =
etli—eti =
e rl4ert
3 int(eq)
ans = xi—log(e* —i) — log(e*' +1i)
4 simplify(eq)
ans = —
_elsiji—j
e?dig]
Zoom: 150% |UTF-3 st 4 o1



https://www.mathworks.com/support/search.html/videos/solve-symbolic-equations-using-live-editor-tasks-1610536768315.html
https://www.mathworks.com/support/search.html/videos/solve-symbolic-equations-using-live-editor-tasks-1610536768315.html

£THUMUSOFT

Fitovanie krivie

4\ Curve Fitting Tool - [m] X &\ Curve Fitter _ o %
File Fit View Tools Desktop Window Help ¥lax
— CURVE FITTER
LR Bl Bmaen %
= ~ N " ~. Update Fit 2 Residuals Plot
é [ fclusion Rules ) ) ® 2= C Pl E
- @
. ) Select L lidation Data Polynomial | Interpolant Lowess (ustc_m Fit Export
e T Intemola:vt S M Auto fit = te | Data Equation O Manual Plot | Prediction Bounds -
ot — Method: |Linear v Fit TA FIT TYPE FIT VISUALIZATION EXPORT =
: v B
= 1 Centerand seale untitied fit 1 @ | ™ Fit Options e
Ydata: | Horsepower ~ Stop -
= e Fit Plot l#¥ Interpolant
Z data: Contour Plot T @ e
Weights: | (none) ¥ 220 ‘ e Acceleration vs. MPG, Horsepower 25 e
g - Center and scale )
200 B Read about fit options
]
Results —_— B 15
A\ Ignoring NaNs in data. Accathiiich vi- MG Hfapoue 180 210
Duplicate x-y data points detected: using 220 ® _ Acceleration vs. MPG, Horsepower
200 _ 180
@
23 > 180 < H
~
Linear interpolant: 3 160 §- 10
f(x,y) = piecewise linear surface comp z @
where x is normalized by mean 2345 § 140 :O: 120
and where y is normalized by mean 1( 2
Coefficients: £ 120 100 2
p = coefficient structure 100 g * Resulls o
Goodness of fit: 80 80 Bl T Fit name: untitled fit 1
SSE: 1301 60 B 3!'1 L X T S, Ignoring NaNs In data.
R-square: 0.9563 60 3 —— i Duplicate x-y data points detected: using average
Adjusted R-square: NaN 40 . 24— — of the z values.
RMSF: NaN ¥ . T
5 10 20 30 40 40 200 Linear interpolant: =
MES borscrehier MPG 10 15 20 25 30 35 40 45 0 0 L S C e D
Table of Fits ® MPG Hi 50 10 where x is normalized by mean 23.73 and std
- - i orsepower MPG e
Fitname «  Data Fit type SSE R-square  DFE AdjR-sq  RMSE # Coeff Validation ... Validation ... Validation ... : .
e and where y is normalized by mean 109.3 and
(3 untitled f... |A | [130.1358  |0.9563 lo NaN NaN 392 sid 45.35
iRsquare  |iiSSE {iValidation Data  [i: Valida °°e'g°=‘e“‘5= et structure
untitied fit 1 |Acceler... |Imearinlelp 098935 10.19 0 93
di of fit:
SSE: 10.19
R-square: 0.9893
Adjusted R-square: NaN
1 » | RMSE: NaN -
> Y

47 Curve Fitting Toolbox
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Strojové ucenie

48 Statistics and Machine Learning Toolbox

— Save/Load Session

— Klasické neurénové siete

Interpretabilita
— Shapley hodnoty

— Partial Dependence Plots (PDP)
Inkrementalne ucenie, stream dat

— Detekcia driftu

Simulacia a generovanie kodu

Classification/Regression Learner app

Features

fﬁg\iHUMUSOFT@

CLASSIFICATION LEARNER

EI‘:II:I T3 Open @ %

o

2 s |

+ | B Duplicate

* El&

New o PCA Costs Optimizer || All Quick-To- All U Scatter  Confusion Layout || Test EXPORT
Session =ction Train @ Delete Parallel Matrix ... +~ ||Data ~ -
FILE OPTIONS MODELS TRAIN PLOTS JEST

Models Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Sort by: [Accurscy (Validation) v \ Summary Validation Confusion Matrix Scatter Plot
D 2 Linear Discriminant | Accuracy (Validation): 99.7%
Last change: Linear Discriminant 286/286 features o Predictions: model & 3 @ a a @
[:] 3 KNN Accuracy (Validation): 99.2% .
Last change: Fine KNN 236/286 features .

e * %,
D 6 Neural Network Accuracy (Validation): 98.7% 85
[
Last change: Bilayered Neural Network 286/286 features o ¢ .
L4

[:] 4 SvMm Accuracy (Validation): 98.6% -

Last change: Fine Gaussian SVM 286/286 features 9 ] L

.
L]
D 5 Ensemble Accuracy (Validation): 96.2% ™ .
% 3 2 o -

LIME for Linear Model
Blackbox Model Fitted: 1
Simple Model Fitted: 1

-1 0 1 2 3

Coefficients

Shapley Value

Average

Prediction

Simulink Library Browser

<& Enter search term | v [ v| Bl v | @ | (D
Statistics and Machine Leaming Toolbox/Regression

Robust Control Toolbox

ROS Toolbox

Sensor Fusion and Tracking Toolbox
SerDes Toolbox

SimEvents

Simscape

Simulink 3D Animation

Simulink Coder

Simulink Control Design

v v

R

Simulink Design Optimization
Simulink Design Verifier
Simulink Extras

rev v v vrww

@

" /‘ng/ i % :: o e M
o

gressionEnsemble Predict

RegressionGP Predict RegressionNeuralNetwork Predict

RegressionSYM Predict

RegressionTree Predict
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#ZTHUMUSOFT
Pruning
_~4x Memory Reduction

Deep Learning

5
8

Memory (MB)
[~ (73
8 8

8

 Redukcia pamate a spotreby

o

Classification Object Detection Semantic Segmentation

<5% Accuracy Reduction

— Deep Network Quantization App

— Quantizacia — float -> fixed -
: z : Y b4 s g 50 -
— Pruning — odstranenie nepotrebnych Casti
o POd pora V SimUIinku e Classification Object Detection Semantic Segmentation
. . . (I Original Network (I Pruned Network |
— Simulacia Al v rozsiahlych modeloch ‘
. - SN G e — S
— Nahrada rozsiahlej Casti Al modelom shan=ail 8 @ =
. E & gEg-F e IH e S"mm £ leqie | of {
« MATLAB Deep Learning Model Hub Eoomwn § o [
— Predtrénované modely JV
HAvANd : | e ]
— Pridavané pravidelne E*D i. — &
— Viaceré oblasti vyuzitia B L

49 Deep Learning Toolbox


https://github.com/matlab-deep-learning/MATLAB-Deep-Learning-Model-Hub

50

Spracovanie signalov

Podpora Al

— predspracovanie, priznaky, oznacovanie

Interaktivne aplikacie

— Signal Analyzer app, Signal Labeler app
— Wavelet Time-Frequency Analyzer

« Generovanie kodu

— C/C++ pre viac ako 200 funkcii, GPU

« DSP HDL Toolbox

£THUMUSOFT

whalesig

jorkspace Browser|

— spracovanie signalov pre FPGA, ASIC, SoC

— vysoka priepustnost (gigasample-per-second)

— bloky optimalizované pre HDL

Signal Processing Toolbox
Wavelet Toolbox

Wavelet Time-Bandwicth Product 60 | Veices Per Octave | (@) Symmetric | Min | 2.0652e-07 @ &
Parameters -
WAVELE MORSE PARAMETERS Q_FACTOR E SIGNAL | FREQUENCY LIMITS RESET COMPUTE | EXPORT Y
Signals. Scalogram-npgdata o
Name Type » Magnitude Scalogram ) !
Positive Component (Counterclockwise Rotation)

hyperbolchirp_h... | Real
npgdata Complex

— 10
wecg Real N

T

=

o

c

T

El

g 10°

w

=,
.........
0 20 40 80 20 100 120 140 160 180
Time (days)
Negative Component (Clockwise Rotation)
14
12
10
4
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Prediktivha udrzba

4\ Diagnostic Feature Designer

FEATURE DESIGNER HISTOGRAM
'ﬂj | ﬁ il @ B Frame Policy

. » .
New  Open  Save Plot Histogram Feature re 7| @ options ~
F ( E I l ‘ ! ptions
. D I ag n OStI C eatu re D S I g r Session Session Session | Options Teble Ve Trae

i v

Rank | Export

Speciral Estimatio Feature Fe Features ~ |~
FILE PLOT COMPUTATION DATA PROCESSING FEATURE GENERATION RANKING EXPORT a
Signal Trace: flow/Data x o Feature Ranking: FeatureTable1 x (-]
Current Frame Policy: Full Signal
Current Independent Variable: Time (seconds) Features Sorted by Importance E=T One-way ANOVA
7 b - . Z . - Signal Trace -
— wyber, vizualizacia a hodnotenie == :
W ’ ~ Full Signal flow_sigstats/Mean 118.1523
~ flow ¥ ¢ | L I flow_sigstats/CrestFactor 741650
7 . Data il K flow_sigstats/impulseF actor i
r I Z n a kov « pressure flow_sigstals/ClearanceFa.. 50.6891
p . Data flow_sigstats/THD 67.8899
~ pressure_tsproc flow_sigstats/SNR 377644
[ Foam ] low_sigstats/PeakValue 245524
- [ Spectra flow_sigstals/Skewness 235195
~ Full Signal flow_sigstats/Std 226836
~ flow_ps flow_sigstats/ShapeFactor 216923
SpectrumData 30 flow_sigstats/SINAD 21.0635
- ﬁ Features E flow_sigstats/Kurtosis 13.0709
~ FeatureTable1 3
s '4 ~ flow_sigsials 2
* VWyber priznakov :
CrestFactor

:::‘:‘:me TaultCode=110 Flr ﬂ W
- . . wa e
— stacionarne Casoveé rady s= | || SR FoucncyDomain | Rank | Export
o " —— b Features = B Features = -
ShapeFactor

Skewness PORT

std ‘gga 0386 088 09 0.92 0.94 = Signal Features
THD - Time sec F i o ~
~ Details ° Compute basic statistical features from signals

Derived From flow/Data

- Ve Condition Variable: ~ faultCode mf 5 = {
[ Frame Policy. Full Signal B — |
Dataset Ensemble1 (240 Mem. 0 02 o oe 08 ! “15'2 'I'i me SEFI'ES FE‘atU res

Compute features from stationary time series

— vypocet priznakov

Rotating Machinery Features

«
8
(e}
3
g

. . Compute features from rotating machinery signals
— RUL predikcia l

Monlinear Features

L)

Compute nonlinear features from signals

51 Predictive Maintenance Toolbox
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Generovanie kodu

MATLAB Coder
GPU Coder

3000

R2018a R2018b R2019a
5G Toolbox .
Aerospace Toolbox .
Antenna Toolbox .
Audio System Toolbox .
Automated Driving Toolbox .
Communications Toolbox .
Computer Vision Toolbox .
Control System Toolbox .
Deep Learning Toolbox .
DSP System Toolbox .
Fixed-Point Designer .
Fuzzy Logic Toolbox .

Image Acquisition Toolbox

(3300)
2500
2000
1500
1000
500

R2019b R2020a R2020b

Image Processing Toolbox

Instrumental Control Toolbox

Lidar Toolbox

Mapping Toolbox #2021

Mixed-Signal Blockset 2202 1a

Model Predictive Control Toolbox
Navigation Toolbox

Optimization Toolbox

Phased Array System Toolbox

Predictive Maintenance Toolbox 2202 1a
Radar Toolbox 2202 1a

Reinforcement Learning Toolbox 2202 1k

P

2

£ HUMUSOFT

R2021a R2021b R2022a

Robotics System Toolbox

ROS Toolbox 1202 1a

Satellite Communications Toolbox 22021
Sensor Fusion and Tracking Toolbox
SerDes Toolbox

Signal Processing Toolbox

Stats & Machine Learning Toolbox
System Identification Toolbox

UAV Toolbox

Vision HDL Toolbox 1202 1kb
Wavelet Toolbox

WLAN System Toolbox
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Podpora TensorFlow Lite

* TensorFlow Lite
— Open source DL framework

— pre koncové zariadenia

 Simulacia a nasadenie
— Predtrénované modely TFLite
— MATLAB a Simulink

« TFLite Support Package

— Linux platforma

53 Deep Learning Toolbox

Simulacia

Application logic executing in

MAT LAB/Simulink

-

Application
logic

\@@)

~

(" %\

\_ TensorFlow Lite /

DL network executing in TFLite

£THUMUSOFT

Generovaniu kodu

Application logic as
generated C++ code

(" A

Application
logic

\@)
K$$\

T

kTensorFIow Lite Y,

DL network executing in TFLite


https://tfhub.dev/s?deployment-format=lite

B P

£ HUMUSOFT

Komunikacia so zariadeniami

4\ Hardware Manager

« Hardware Manager

MATLAB Hardware Manager

Getting Started Hardware Support

— najdenie a pripojenie k hardveru z MATLABuU

« Serial Explorer +

Add Hardware

— pripojenie a komunikacia pomocou

sériového spojenia e
DESKTOP-LU1I754 - Micros... DirectSound Primary Soun... DirectSound Remote Audio
\Qa Adaptor: winvideo “ NJ3| Vendor: directseund “ 83| vendar: directssund
) - DevicelD: 1 g Device 1D Audiol g Device ID: Audiol
« TCP/IP Expl
xpilorer
Arduino Mega 2560 MathWorks Virtual MathWorks Virtual

— wytvorenie TCP/IP klienta na komunikacius
TCP/IP serverom

o ) Device: Virtual 1 Device: Virtual 1
A Connection: USE i Channel: 1 i Channel: 2

MATLAB
Instrument Control Toolbox



Aplikacie ziskavania dat

* Analog Input Recorder app

— Citanie a vizualizacia DAQ dat

« Analog Output Generator app
— Zapis dat na analogové DAQ vystupy

* Image Acquisition Explorer app

— Nahlad a nastavenia parametrov pre
ziskavanie obrazu

— Generovanie kodu pre MATLAB

Data Acquisition Toolbox
Image Acquisition Toolbox

4\ Analog Input Recorder

ANALOG INPUT RECORDER

g4
ATHTIMIISORT

Rate (scans/s) [1000 | Dumtion(s) [1 | Varisble (DAQ1 | (@ . 3
Min Rate 0.1 Number of Scans 1000 ] Racord || ‘Sma | Gemte
Max Rate 250000 P Continuous Analyzer  Script
CONFIGURE RECORD ANALYZE  CODE =
Device List ® Piavien
= 10
Plot Tools
National Instruments(TM) U... ﬂ
e Y-Axis Scaling
fendor: ni
I-» = I Device ID: Devi B O Autoscale
% @ Set Y-Limits
g or Min -10
DirectSound Primary Sound... —é Max |10
d3] Vendor: directsound <
Device ID: Audiod S
[ Show Legend
10 I I I L L I L |
DirectSound Headset Micro... Time (s) Time/Div=001s
g #.ﬂ Vendor: directsound
Device ID: Audiol Add ‘ ChannellD Name Measurement Type | Terminal Config | Range | Coupling
(%) Devi_a Votage Differental + -10t0+10 Vors v 0C v A
0O it Votage Differential v 1010 +10 Vors v DC v
O e Vottage Differential + ~10t0 +10 Voits v 0C v
O e Vokage Differential v -101o +10 Volts v DC v
O e« Vorage Differential + -10to +10 Volts v DC v
O es Volage Differential v -10t0 +10 Volits v DC v
O e Votage Differential + 1010 +10 Vois v bC v
o a7 Votage Differential v -100+10 Volts v bC v
O &8 Votage SingleEnded + -100 +10 Volts v oC v
O e Votage SingleEnded v -1010 +10 Vols v OC v
O a0 VoRage SingleEnded + -10to +10 Volts v~ DC v
O & Votage SingleEnded + -1010+10 Vols v DC v
O a2 Votage SingleEnded + -10to +10 Volts v DC v
M a3 Votane A 0 210 Vioks. nc b

231 FH

16323659

Regonaf ntereel  Daice Propsciss

.........

®
Focus ose o -
Frame Rt » 0
[0
s %
suraten )
e P
[z
“ ®
Vo Bamecn e
Vo sancn e
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Pristup k priemyselnym datam

serverList = opcuaserverinfo( ' localhost’)

serverList =
. . . OPC UA ServerInfo '"SimulationServer@AH-ewstien”:
* |Industrial Communication Toolbox : :
Connection Information:
Hostname: 'AH-ewetjen.dhcp.mathworks.com’
Port: 53538
Endpoints: [1=11 opc.ua.EndpointDescription]

7
d PI’IStUp k OPC UA Servel’u Security Information:
BestMessageSecurity: SignAndEncrypt
'S BestChannelSecurity: Aes?56_Shalb6_R=aPss
- aJ Slfrovane UserTokenTypes: {'Anonymous’ ‘Username’ ‘'Certificate’}

« Komunikacia pomocou protokolov
— Modbus
— MQTT
— OSlsoft Pl System &

Meter002_Energylisage
Meter006_EnergyUsage

56 Industrial Communication Toolbox
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Simscape Electrical

» Elektrifikacia

— obnovitelné zdroje, vodik, microgrid

» Electrolyzer
— wyroba vodika

— Studie pokryvajuce viaceré domeny

o Solar Cell

— parametrizacia

— 250 datasetov od vyrobcov

57 Simscape Electrical

A Tank

e 3

hd

Solar Cell
Amerisolar:AS_

|j ;
Water
C

&7
2 f’/ 3 @
£ HUMUSOFT
B, /-\ +
+ 5
volPurging B>
pHD> =i
<
mdotH2
— <
Hydrogen
Flow
<| v o
B
A
H
Water Flow Hydrogen
—@H Tank
Water Temperature
4\ Block Parameterization Manager: Solar Cell
SELECT FORMAT
Select part o | Part specification
Part number Manufacturer Part Type Attribute Va
AS_BM30_HC_32 | Amerisolar -SED.DDW, Mona-crystallin - Manufacturer An
AS_6M_360W_PE... |Amerisolar 355.00W, Mono-crystallin Part number AS
IAS_BP:!-D_HC_‘.ZSDW Amerisolar | 280.00W, Poly Silicon, H: Part zeries
AS_BP_HC_340W | Amerisolar 340.00W, Paly Silicon, H: | [Web link hit
1 »
AS 6P HC 360W | Amerisolar 360.00W, Poly Silicon, H: Part type 28
ThinFilm_AS 100W |Amerisolar | 100.00W, Amorphous silic Parameterization date 17
ThinFilm_AS 85W | Amerisolar 85 00W, Amorphous silice Parameterization nate Pr:
CHSMS001T_110WW | Astronergy 110.00W, Amorphous silic Part data file location 50
3C44_30sqmm AzurSpace | 12.00W, GalnFiGalnAs/C
AC44 B=omm AFurSnare IR GPW GalnPiGalnAs/Ge
4 3 A




fé‘%ﬁIUMUSOFT@
Robotika a UAV

* Inverse Kinematics Designer

IMVEREE EMEANTIE
. L . F 3 B R &K ey e gy
— vizualizacia a ladenie rieSicov B L ™ N :
Ve - 7 - Robar Fropades
— kolizie a prekazky g M
" ﬁ:.'so_m_m'n Taae ol EdzrBro
" :I:g,-'.r:l.l.:n:-:::-m Eanc % 4Tl [k}
— export do MATLABuU » B =

Em rim 20w

.é = a3 ] ue
E
g sl
v i w ELET X (0] -
5 g achesweEtrp e .
- S
22 Bz Euz £ fay) u
o Sl
B N ez
B Fhrfom Hlies
#y cpeningSirkan [ r__[ 1] 13
3y Tepeneing ol A Banty CGolan Salos
* Conslaine Browsar o | [ Gortpuanen] |2 w o oo [&] e P ca s e
™ '— ML Sofcdieis Sonfgurstine Colkicn Stefue | Valan Ereram Col bdzre
[ o, Marier Fase Targes [Pese] 1 [Pk g pan naxe |-R5 150100 TR ST 11T R 20 0| |:|
= [ Leer.detved Comebaine 1 [Oepnsszim  [Fess |- 11543 FT2A2 2555 157 3011 243 THLOD -0.00 |
L Cornint? [Carwdan 3 |apey port an55 |14 7 22500 AMGAD 330 A B100 314 17 A0

o] Croandrsdt® |Cariodar]

L |
Hom b raaches conatrinks ¥
! TR COMLIAT: A O T -62 71 31701 - 670 11277 SHES-ZRS0 LI [ X ¥l

58 Robotics Toolbox
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Robotika a UAV

* Inverse Kinematics Designer
— vizualizacia a ladenie rieSiCov
— kolizie a prekazky
— export do MATLABuU

« Tvorba scenarov
— robotika aj UAV
— scenare aj simulacia snimacov

— integracia s kinematikou

59 Robotics Toolbox
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Robotika a UAV

* Inverse Kinematics Designer
— vizualizacia a ladenie rieSiCov
— kolizie a prekazky
— export do MATLABuU

 Tvorba scenarov
— robotika aj UAV

— scenare aj simulacia snimacov

— Iintegracia s kinematikou

* UAV Scenario Designer App
— terén, objekty snimace, trajektorie
— import/export a simulacia
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Navrh a simulacia scenarov

« RoadRunner Scenario

— Interaktivny navrh scenarov
— Prepojenie s OpenSCENARIO

— Automatizacia uloh

— Simulacia scenarov

* Integracia
— MATLAB a Simulink
— CARLA

RoadRunner
RoadRunner Scenario
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Praca s lidarom

LIDAR WIEWER MEASUREMENT

 Lidar Viewer
S N e A B o
J— Im port a export Distance Elevation Location Angle Volume Measurement TOOl OpthnS

TOOLS CLEAR

Data Browser Point Cloud Sequence_lidarSeguence

— Vi Z u aI i ZéC i a Point Cloud Sequence_lidarSequence

— Predspracovanie

« Meranie

Point Cloud Information

— Vzdialenost

Type ‘Point Cloud Sequence
Paints Count 22834
U h | Limits [[-a8,104]
- y Y-Limits [1-54, 95] Playback Slider
Z-Limits [(-4.12]

Current Frame Index | 34 =

— POIOha Nurber Of Frames |34
— Objem

() ()

Lidar Viewer App Measurement Tool

62 Lidar Toolbox



Praca s lidarom - oznacovanie
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Rozsirena podpora bezdrotovych standardov

* Bluetooth Toolbox
— Supports Bluetooth Low Energy (LE)

— Bluetooth Classic

— konfiguracia, simulacia a analyza komunikacia

— koexistencia, interferencia, lokalizacia

( 7% Spectrum Monitoring
(7 High Speed 1/O

 Wireless Testbench

— Referencné aplikacie pre vysoko-rychlostny prenos

AN
|

—
c':‘.?’g" o
e =t e ’Q‘“‘

— Monitorovanie spektra

— Testovanie na SDR hardveéri
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Podpora RF a antén

 RF PCB Toolbox
— elektomagneticka analyza PCB
— integracia vysledkov na systémovej urovni

— analyza navrhu PCB

« Signal Integrity Toolbox
— vysokorychlostné sériové a paralelné linky

— splnenie priemyselnych standardov

— simulacia a verifikacia navrhov v spolupraci s
dalsimi nadstavbami
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R2022a at a Glance

Discover What's New

Get more out of MATLAB and Simulink by downloading the

latest release.

Download now

R2022a Release Highlights

Resources
New Products * Release Notes
* Bluetooth Toolbox — Simulate, analyze, and test Bluetooth communications systems * Why Upgrade?
+ DSP HDL Toolbox — Design digital signal processing applications for FPGAs, ASICs, and SoCs * License-Related Changes

https://www.mathworks.com/products/new_products/latest features.html
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Online sluzby

MATLAB Online

MATLAB Grader

MATLAB Mobile MATLAB Drive
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MATLAB a Simulink vlastnym tempom

Getting Started
FREE FREE rree I 4 FREE FREE FREE & FREE
: : . Image Signal Optimization Wireless
I\Q)ATLAB Deep Learning LRemforcCe)ment ] MaChg’e Processing Processing Onramp Communications
nramp Onramp earning Onramp earning Onramp Onramp Onramp Onramp
s FReE [ERE FREE FREE Jl o8N FREE
L : Gl -~
Onramp Onramp with Onramp Onramp Simulation
Simulink Onramp
MATLAB and Simulink Computational Mathematics

* Available exclusively for users with Online Training Suite

4 NN
| b

MATLAB Simulink MATLAB for Data Signal Processing S;Ivingt.NonIin;ar SO'E’;.’;? Or(ti.inlary Introduction to
Fundamentals Fundamentals Processing and with MATLAB HUAtIoNS wi iHierental Linear Algebra
Visualization MATLAB Eq‘{ﬁ?ﬁ g'th with MATLAB
‘
. 4 ' . Introduction to Introduction to
Deep Learning Machine Learning  Image Processing | MATLAS Statistical Methods = Symbolic Math
with MATLAB with MATLAB with MATLAB rogramming : :
Techniques with MATLAB with MATLAB
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Aktualne seminare — jesen/zima 2022

13.09.2022 13:00, 50 min
14.09.2022 17:00, 50 min

04.10.2022 13:00, 95 min
05.10.2022 17:00, 95 min

11.10.2022 13:00, 115 min
12.10.2022 17:00, 115 min

25.10.2022 13:00, 50 min
26.10.2022 17:00, 50 min

08.11.2022 13:00, 95 min
09.11.202217:00, 95 min

29.11.2022 13:00, 50 min
30.11.2022 17:00, 50 min

10.01.2023 13:00, 50 min
11.01.2023 17:00, 50 min

31.01.2023 13:00, 50 min
01.02.2023 17:00, 50 min

Aplikace MATLABuU ve vwuce matematiky, fyziky a dalSich pfirodnich véd
Od pripravy dat po spracovanie signalov

MATLAB v prehledu

Tvorba interaktivnych grafickych aplikaciiv prostredi MATLAB
Prediktivni analytika, detekce anomalii a visualni inspekce

Paralelni vypocCty a big data v prostfedi MATLAB

Open Science s prostfedim MATLAB

Zpracovani obrazu v medicinskych a pfirodovédnych aplikacich

https://www.humusoft.cz/univerzity/
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Dakujem za pozornost



