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HUMUSOFT s.r.o.

« Zalozené v roku 1990, sidlo v Prahe, pobocCka v Bratislave
« MATLAB, Simulink, Stateflow
— Inzinierske vypocty, simulacia dynamickych systemov
— The MathWorks, Inc.
« dSPACE - vyvojové systémy
— dSPACE GmbH.
« COMSOL Multiphysics
— Multifyzikalna analyza (metdéda FEM)
— Comsol AB
* Vyvoj vlastného softvéru a hardvéru
— Simulink 3D Animation, Simulink Desktop Real Time

— Meracie karty, modely pre vyucCbu

* Vykonné pracovné stanice HeavyHorse
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® 6,500 + 34 100,000 + 5 million +
Staff Members Global Locations Organizations

Topografie Zemé v
cylindrické projekci,
vytvoreno s pouZzitim
programu MATLAB a
Mapping Toolboxu.

Sidlo: Eurépa: VT .

Natick, Massachusetts U.S. Franctizsko, Nemecko, Taliansko, Distributori v 20 krajinach
.. Holandsko, Spanielsko, Svédsko,

Kancelarie v USA: Svajciarsko, Velka Britania

California; Michigan; ]

Texas; Washington, D.C. Azia / Pacifik:

Australia, Cina, India, Japonsko, Kérea


https://www.mathworks.com/content/dam/mathworks/fact-sheet/2025-company-factsheet-8-5x11-8282v25.pdf




_ fg\zHUMUSOFT
Co je MATLAB a Simulink

, Strojové ucenie, Statistika a optimalizacia ‘
- MATLAB \ Deep learning, neuronové siete, fuzzy ’
— Inziniersky nastroj a interaktivne prostredie pre —— : P Em———
) T Spracovanie obrazu a pocitacové videnie
vedeckeé a technickeé vypocty = == T T———{(
L L . : Spracovanie signalov a komunikacie
— Grafické a vypoctové nastroje - e ——
_ Grafické aplikacie (GUI, APPS) - thancna analyza a c!atova analytika
— Otvoreny systém — Vypoctova b,':':?ﬁ._i
: : , Modelovanle fyzikalnych sustav
* Simulink i |z s e T —
_ Nadstavba MATLABuU - ..N?Wh rladllacjlfhmfystemov a robotika
— Modelovanie, simulacia a analyza dynamickych \ Systemy diskrétnych udalosti
, I [T~ Signal Redtng [T Tzl coangerss _
systemov Meranie a testovanie

— Prostredie blokovych schém IS ol aplikacii

— Platforma pre Model Based Design

e kodu (RT a embedded)
* Aplikacné kniznice | ]
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MATLAB v priemysle
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Letecky
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Telekomunikacie
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Automatizacia
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Farmaceuticky

0

Energetika
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Informatika
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Technicke vypocty v MATLABe
r ™ r _ _ - . o ™
Pristup k datam Analyza a rieSenia Zdielanie vystupov
Subory Dokumentacia
Analyza dat
a modelovanie
.doc hitml
@] 5%
Software e 2lgOritmoV Vysledny nrh . |
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Automatizacia
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Priklad: Analyza ECG signalu

» Ciel:
— Analyza ECG signalu zo zaSumenych a
posunutych dat

* Postup:
— Nacitat' data
— Odstranenie trendu
— Vyhladenie dat
— Najdenie extremov

— Zdokumentovat vysledky
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Vyvo] metodou Model-Based Design

[ VYSKUM ] [ POZIADAVKY ]

Modely prostredi

\ —
Modely fyzickych komponentov (r/q
¥ —
) <
Algoritmy >
=/ i
5
s
AL
» 3
O
. ] L Strukturovany ] >
VHDL, Verilog
text
[ DSP } LFPGAJ [ASIC] [ PLC ]
[ INTEGRACIA ]
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Matematické modelovanie sustav

Simulink

» Opis sustav — algebraicke, diferencialne
alebo diferencné rovnice

Modelovanie v grafickom prostredi
— prvky pre spojité a diskréetne systemy
— kniznica matematickych operacii
— kniznica nelinearnych prvkov

— kniznica vstupov a vystupov

Jednoduché prepojenie s dalsimi blokmi

Toolboxy

— Vlastné sady blokov
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Fyzikalne modelovanie sustav

. N Pipe
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Priklad: Zavazie na pruzine

« Ciel
— Analyza ECG signalu zo
zasumenych a posunutych dat

* Postup:
— Nacitat parametre

— Model v Simulinku

— Model v Simscape L
— Analyza vysledkov Fo
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=
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« Spracovanie signalov

— analyza signalov a meranie
— filtracia, DSP 15

Input data
Smoothed data

05r 7

_-15 I I i i I

MATLAB, Simulink, Signal Processing Toolbox, DSP System Toolbox, WLAN Toolbox, 5G Toolbox, Antenna Toolbox, Satellite
13 Communications Toolbox, Bluetooth Toolbox, Wireless Testbench, Statistics and Machine Learning Toolbox, Deep Learning Toolbox
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Informacné a komunikacné technologie

« Spracovanie signalov

— analyza signalov a meranie T
— filtracia, DSP !

» Modelovanie komunikacie - §
— WLAN, 5G, Bluetooth

— Radar, Satelit, RF

HAUQS SR Pommunications Comy

Modutatic

MATLAB, Simulink, Signal Processing Toolbox, Wavelet Toolbox, DSP System Toolbox, WLAN Toolbox, 5G Toolbox, Antenna Toolbox,
14 Satellite Communications Toolbox, Bluetooth Toolbox, RF Toolbox, Wireless Testbench, Deep Learning Toolbox, HDL Coder
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Informacné a komunikacné technologie
« Spracovanie signalov L
— analyza signalov a meranie, filtracia, DSP . Ef:
* Modelovanie komunikacie S
— WLAN, 5G, Bluetooth Jm
— Radar, Satelit, RF " foano
+ Algoritmy =
— fuzia a trackovanie =
— audio, umela inteligencia e
« Overovanie Teowm e o

— generovanie kodu, SDR, HDL

MATLAB, Simulink, Signal Processing Toolbox, DSP System Toolbox, WLAN Toolbox, 5G Toolbox, Antenna Toolbox, Satellite
15 Communications Toolbox, Bluetooth Toolbox, Wireless Testbench, Statistics and Machine Learning Toolbox, Deep Learning Toolbox



Robotika a kybernetika

* Modelovanie systémov

— mechanické, elektrické, ...

* Priemyselné standardy
— Logicke automaty, OPC
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File  bxplorer Simulation View s Windew Help ¥ |8 X
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w0 d

() Find Files A3 Normal ¥ & Task~

= [ Run Section @ﬁ
N Save i Compae DfGoTo v o o 13 { UM | cose 2 Control » PR, B3} Run and Advance ) e S
- - v G Print  Find v == i A Refactor v Bresk P2 RuntoEnd -
FLE NAVIGATE BT copE SECTION RUN x|

Workspace 43

1@

bt RSN R

The display shows that the client Status is now 'Connected’, the server is in the 'Running’ state, and the client stores information regarding server limits, In this case, all limits are set to zero, indicating that
there is no server-wide limit for sample rates, maximum nodes or values for read operations on the Sample Server.

Browsing an OPC UA Server Namespace

The server namespace Is Incrementally retrieved directly Into the OPC UA Client variable in MATLAB. You access the top level of the server namespace using the |[Namespace] property. This property
stores OPC UA Nodes. Each node can contain one or more Children, which are themselves nodes.

tophodes = uaClient.Namespace

The node named ['Server| contains 14 chikiren. You can search the namespace using indexing into the Chiidren property of available nodes. For example. to find the ServerCapabilities node, you can
query the Children of the Server node.

serverChildren = topNodes(1).Children

Simulink, Simscape Multibody, Statistics and Machine Learning Toolbox, Deep Learning Toolbox, Industrial Communication Toolbox,
16 Robotics System Toolbox, Navigation Toolbox, ROS Toolbox, RoadRunner, Control System Toolbox, System Identification Toolbox
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Robotika a kybernetika

* Modelovanie systémov

— mechanické, elektrické, ...

* Priemyselné standardy
— Logicke automaty, OPC
» Robotickeé aplikacie
— Manipulatory 1

— Mobilné roboty
— UAV

Simulink, Simscape Multibody, Statistics and Machine Learning Toolbox, Deep Learning Toolbox, Industrial Communication Toolbox,
17 Robotics System Toolbox, Navigation Toolbox, ROS Toolbox, RoadRunner, Control System Toolbox, System Identification Toolbox
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Robotika a kybernetika

Modelovanie systemov

— mechanické, elektrické, ...

Priemyselné standardy

— Logické automaty, OPC
* Robotické aplikacie

— Manipulatory, Mobilné roboty, UAV
« Algoritmy

— identifikacia a riadenie
— pocitaCove videnie, lidar, Al

— navigacia, planovanie
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Optimize
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Carebs

Simulink, Simscape Multibody, Statistics and Machine Learning Toolbox, Deep Learning Toolbox, Industrial Communication Toolbox,
18 Robotics System Toolbox, Navigation Toolbox, ROS Toolbox, RoadRunner, Control System Toolbox, System Identification Toolbox
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[ ] ry [ ] [ ] [2) Database Explorer - O X
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, . » [] MSysIMEXSpecs

» [ ] MSysNavPaneGroupCategories
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» [ ] MSysNavPaneGroups
» [] MSysNavPaneObjectiDs
» [] MSysObjects

S ——
» [] MSysQueries tall array i Single
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5 2000 324 Machine
6 4540 8|2§
3 356 17/2} Memory
10 723 242§

I

i

[ AT i RS ST i T = A )

MATLAB, Database Toolbox, Statistics and Machine Learning Toolbox, Deep Learning Toolbox, MATLAB Coder, Simulink Coder,
19 Embedded Coder, MATLAB Compiler, MATLAB Compiler SDK, ThingSpeak, Stateflow
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" ry n n 4\ Classification Learner - ClassificationLearnerSession — [m] *
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-
FILE OPTIONS MODELS TRAIN PLOTS TEST =
Models Model 1 Model 2.1 °
Sort by: [Modal Number v \ Summary Validation Confusion Matrix Scatter Plot Validation ROC Curve Parallel Coordinates Plot
D1 Tree Accuracy (Validation): 94 7% |
[] Scions:
. 4 L4 Last change: Fine Tree 4/4 features 45 - Predictions: model 2.1 Plot
ra Ca S a a I I l I [ |21 Tee Accuracy (vaiidation): 94.7% . Opata
Last change: Fine Tree 4/4 features . (®) Model predictions
D 22 Tree Accuracy (Validation): 94.7% . ® Corect
” . Last change: Medium Tree 4/4 features ar . X Incorrect
— Databaz I ata : ’
y D 2.3 Tree Accuracy (Validation): 94.7% . . Predictors
Last change: Coarse Tree 44 features . .t . o X (SepalLengtn - ‘
D 2.4 Linear ... |Accuracy (Validation): 98.0% 15| e . Y- [SepalWidth - ‘
" Last change: Linear Discriminant 4/4 features é e o ses o °
L4 Vor a a O rltl I I OV D 25 Quadrat . Accuracy (Validation): 97.3% E .e . Classes Mave 1o Eront
Last change: Quadratic Discriminant  4/4 features 2 ¢ o o . *
& s oe e
D 2.6 Naive B... Accuracy (Validation): 95.3% RS e see e e ece . »®
. . . Last change: Gaussian Naive Bayes 4/4 features . . sessce o
. eoxee .
— Deep learning, Machine learnin g = = .
j Last change: Kemel Naive Bayes 4/4 features - am -
D 28 SVM Aceuracy (Valida
- 4
Last change: Linear SVM
, . . Development
* Implementacia algoritmov e e
Last change: Quadratic SVM
MATLAB
D 210 SVM Accuracy (Valida Compiler SDK
Last change: Cubic SVM
- 4 4 - L4 - 4 (1244 @ Arsurar Alalids
— rFoanikove systemy, IintegracCla Kkodau .
)

Package Code / test

Enterprise
Application

MATLAB Production Server N

Data sources /

applications Worker processes E -
¢4 -]
: Request @ .
: Broker B Mobile / Web
: S Application

4

34 party
dashboard

Scale, Secure, and Manage

MATLAB, Database Toolbox, Statistics and Machine Learning Toolbox, Deep Learning Toolbox, MATLAB Coder, Simulink Coder,
990 Embedded Coder, MATLAB Compiler, MATLAB Compiler SDK, ThingSpeak, Stateflow
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Aplikovana informatika

Praca s datami
— Databazy, Big Data

Tvorba algoritmov

— Deep learning, Machine learning

Implementacia algoritmov

— Podnikoveé systemy, integracia kodu

Internet of Things

Udalostne systemy

Field 3 Chart
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A
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.,-r"__'_'____ “ ___\__"'-\..___\_
‘ L")
/ \ [speed < up_th] \
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| l5P wn_th] ) "‘H-H____ |
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f—— —
after| TVWAIT fick) «_EH-E'F-:_'!"'-'-'\lT tick)
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fiae tal y {gear_state LIF
L

MATLAB, Database Toolbox, Statistics and Machine Learning Toolbox, Deep Learning Toolbox, MATLAB Coder, Simulink Coder,
Embedded Coder, MATLAB Compiler, MATLAB Compiler SDK, ThingSpeak, Stateflow
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Automobilova mechatronika

* Modelovanie systémov

— mechanické, elektrické, ...

* Modelovanie vozidiel

Su

pension Assembly

R Sus

—_— D
[bounce >—
o T

— virtualne, elektrické vozidlo

S—

Simscape, Simscape Multibody, Simscape Electrical, Powertrain Blockset, Vehicle Dynamics Blockset, Automated Driving Toolbox,
RoadRunner, Control System Toolbox, Model Predictive Control Toolbox, Navigation Toolbox, Sensor Fusion and Tracking Toolbox,
99 Statistics and Machine Learning Toolbox, Deep Learning Toolbox
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Automobilova mechatronika

4 )
a2 2 ) [ . z Y a i B
Prostredia Vozidla Algoritmy
¢ MOdelovar"e SyStemOV Detekcia Lokalizacia Sledovani & Fuzia
— mechanické, elektrické, ... TR A s N
* Modelovanie vozidiel
4 PID Tuner (FlexoMac_TC_2Lin_R6/Control Drive 1 /PID Controlier{Untuned)) - Step Plot: Reference tracking
— virtualne, elektrické vozidlo N Sy e——
T P T INL oamm=—=—ss mn ~ F CE F——
L4 4 L; 5 fwasup Pln::::::-:: tracking = S Controller Parameters
« Autondmne systemy ;

— virtualne svety

ness
I 't AI Tuned Block
- a gorl I I Iy’ Rise time [0.09 seconds 1.02 o
8 Settling tim 093 seconds 38 second
2 Oversh 181% 771
. , g Peak 118 1.08
< Gain margin 98dB@312rad/s 313 dB @383 rad/s
— generovanie kodu
4 Closed-loop stability |Stable [Stable

Riadiace systemy

Time (seconds)

Controller Parameters: P = 0.002487. = 0.005113. D = -2.108¢-05. N = 73.72

Simscape, Simscape Multibody, Simscape Electrical, Powertrain Blockset, Vehicle Dynamics Blockset, Automated Driving Toolbox,
RoadRunner, Control System Toolbox, Model Predictive Control Toolbox, Navigation Toolbox, Sensor Fusion and Tracking Toolbox,
23 Statistics and Machine Learning Toolbox, Deep Learning Toolbox
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Elektroenergetika, Elektronika, Elektrotechnika

)

refe P o) = _®1I e
1

1 et F e Current
 Modelovanie comsorearom ke 1O
PWM Voltage BRI §| ' I‘ [ nl_- '
. - —_— e . o F "

C reference

— elektrické obvody, polovodice votiage | ' Control
L~ RpmReq » RPMReq
— motory, elektrizatné sustavy = [BBC>-» abe.sens L
i RRact ;
2: Explore sim House1 House2 House3
3. Learn more Sce
Copyright 2001

o
H
[2]
a
ot
—a
ta

Battery Controll
Scop
=
[ >—
[ il
nnnnnnnnnnnnn
Battery_Simple_Dynamics
aaaaaa
Simplified Model of a Small Scale Micro-Grid

pppppppp

Simscape, Simscape Electrical, Signal Processing Toolbox, Predictive Maintenance Toolbox, Computer Vision Toolbox, Statistics and
24 Machine Learning Toolbox, Deep Learning Toolbox, Optimization Toolbox, SoC Blockset, Mixed-Signal Blockset, SerDes Toolbox
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Elektroenergetika, Elektronika, Elektrotechnika

* Modelovanie

— elektrické obvody, polovodice

— motory, elektrizaCcné sustavy

« Udrzatelna energia

— solarne panely, vyroba vodika, mikrogrid

Simscape, Simscape Electrical, Signal Processing Toolbox, Predictive Maintenance Toolbox, Computer Vision Toolbox, Statistics and
25 Machine Learning Toolbox, Deep Learning Toolbox, Optimization Toolbox, SoC Blockset, Mixed-Signal Blockset, SerDes Toolbox
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Elektroenergetika, Elektronika, Elektrotechnika

Modelovanie

— elektrické obvody, polovodice

— motory, elektrizaCné sustavy

B Portfolio Optimization Tool

/ Data Import VP"'““"‘ imizati V Results \

Udrzatelna energia i

— Portfolio Weights

SAP (26.58%)

LINDE (16.85%)
'VOLKSWAGEN VZ (14.90%)

— solarne panely, vyroba vodika, mikrogrid
Riadenie

FRESENNS VZ (14.28%)
BMW (13.01%)

— motorov, menicov, baterii

Algoritmy

— prediktivha udrzba, monitorovanie

Relative Performance [%] g
: .3 2 . %%

— obchodovanie z energiou

Feb Mo Apr May Jun  Jul Aug Sep Oct Nov Dec Jon

Simscape, Simscape Electrical, Signal Processing Toolbox, Predictive Maintenance Toolbox, Computer Vision Toolbox, Statistics and
26 Machine Learning Toolbox, Deep Learning Toolbox, Optimization Toolbox, SoC Blockset, Mixed-Signal Blockset, SerDes Toolbox
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Jadrove a fyzikalne inzinierstvo

ADC1 ADC2 ’

With anti-aliasing
o

2nd Order Filter  noq 2nd Order Filter
Cc22
Stage 1 Stage 2

s .
L] I
+ 2 + = +
B v e .
_ v
@ R Rt R12 R22 - b

+ Op-Amp1 * e
c11 I c12 I [

— mechanika, elektrika
&)

S —r"L \, v_\‘»;; H ‘7R\ ’rllT\(f%%
Dam R\%C e [M)ﬁ’iﬂll 5
A A ‘LL A Reheater

High-P B LOV_Vr’PrLe_ssure &
o e < |Check urbine ] [
Trb_|VaIve

=T
— h yd ra u I I ka 3 p re VOd kay Vd: O Analog Anti-Aliasing Filter I @

- AL
1. Plot voltages from filter (see code) P ,0."
2. Explore simulation results using sscexplore I | .
= Steam Drum

* Fyzikalne modelovanie

= 3. Learn more about this example
Copyright 2011-2021 The MathWaorks, Inc.

Tl .
—B T_F ﬁ[ﬂ J ] | -

I Hrc - 58]
s L [ R ”Lr [Hi
Gear 1 Dog Clutch 1 ’ [ HA2] E
s X I
T Gear 2 Dog Clutch 2 =0 =
— Lo
T R |[1PAl_H
CipeB T_F [T T
0dd J HAZ Even — j i @
] B
Gear 3 Dog Clutch 3 — | Lo -

Ramp Structure

oo > - {_; I
= i Gear 4 Dog Clutch 4 & Using the Spatial Contact Force Block - Bumper Car

1. Explore simulation resuilts using sscexplore
2. Open the subsystem containing the Spatial Contact
L b Force blocks between the car and the top ramp
Dog Clutch 5 3. Learn more about this example
Gear 5 o9 4. Learn more about the Spatial Contact Force Block
5. Learn more about multibody modeling

Simulink, Simscape, Simscape Driveline, Simscape Electrical, Simscape Fluids, Simscape Multibody, Data Acquisition Toolbox,
o7 Statistics and Machine Learning Toolbox, Deep Learning, Symbolic Math Toolbox, Signal Processing Toolbox
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Jadrove a fyzikalne inzinierstvo

* Fyzikalne modelovanie
— mechanika, elektrika
— hydraulika, prevodovky

« Zariadenia
— komunikacia, analyza dat

— riadenie experimentov

Simulink, Simscape, Simscape Driveline, Simscape Electrical, Simscape Fluids, Simscape Multibody, Data Acquisition Toolbox,
2g Statistics and Machine Learning Toolbox, Deep Learning, Symbolic Math Toolbox, Signal Processing Toolbox
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Jadrove a fyzikalne inzinierstvo

* Fyzikalne modelovanie
— mechanika, elektrika

— hydraulika, prevodovky

« Zariadenia
— komunikacia, analyza dat
— riadenie experimentov

« Simulacie
— urychlovace Castic

— nuklearna fuzia

— Quantum Computing

« Analyza astronomickych objektov

Simulink, Simscape, Simscape Driveline, Simscape Electrical, Simscape Fluids, Simscape Multibody, Data Acquisition Toolbox,
29 Statistics and Machine Learning Toolbox, Deep Learning, Symbolic Math Toolbox, Signal Processing Toolbox
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Univerzity pohanaju priemysel

Massachusetts Institute of Technology Integrates Mondragon University Students Build Practical
Cancer Research in the Lab and Classroom Engineering Skills Through Project-Based Learning

7°@7r" b |

Project-Based Learning Using MATLAB and Cornell Bioacoustics Scientists Develop a High-
ThingSpeak at Slovak University of Technology Performance Computing Platform for Analyzing Big Data

https://www.mathworks.com/company/user stories/search.html
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https://www.mathworks.com/company/user_stories/project-based-learning-using-matlab-and-thingspeak-at-slovak-university-of-technology.html
https://www.mathworks.com/company/user_stories/project-based-learning-using-matlab-and-thingspeak-at-slovak-university-of-technology.html
https://www.mathworks.com/company/user_stories/project-based-learning-using-matlab-and-thingspeak-at-slovak-university-of-technology.html
https://www.mathworks.com/company/user_stories/project-based-learning-using-matlab-and-thingspeak-at-slovak-university-of-technology.html
https://www.mathworks.com/company/user_stories/search.html
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MATLAB

— vyuzitie pocCas celeho studia ... aj potom

Stredné skoly Univerzita Vyskum Prax

31
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MATLAB — nasadenie v roznych oblastiach

 Matematika — symbolicka matematika, numericka matematika, vizualizacia
funkcii

* Fyzika — spracovanie dat z experimentov, Statistika, graficka reprezentacia
- Datova analytika — machine learning, regresné modely
« Spracovanie obrazu — fotografia, videozaznam

 Dynamickeé systémy — analyza, navrh riadiacich algoritmov, prepojenie s
realnymi objektami

« Spracovanie signalov — filtracia

* Fyzikalne modelovanie — hydraulika, mechanika, elektrotechnika



A HUMUSOFT
MATLAB — nasadenie v roznych oblastiach

 Umela inteligencia — fuzzy, neurénove siete, deep learning

« Ekonomické vedy — risk management, ekonometria, prepojenie s Bloomberg
a Yahoo finance

* Implementacia na HW - |oT, PLC, Arduino, Raspberry Pi, LEGO, Xilinx, Intel

« Udalostné systémy — navrh riadiacich algoritmov, prepojenie s PLC
 Big Data

* Paralelné vypocty

33
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MATLAB — nie je len ,hracka pre vedcov"®

Profesionalny nastroj pre inzinierov

Ziadana zruénost u zamestnavatelov ... ano ajv SR a CR

Nedostatok absolventov so znalostou MATLABuU

Zamestnavatelia:
— Schaeffler
— Siemens
— Honeywell
— Continental
— IEE
— ON Semiconductor
— Porsche

— B/S/H
34 — ..
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MATLAB — uspesné slovenské firmy

« Ximea
Na rozdiel od predchadzajucich
« VONSCH vyvojovych prgcesov sa vjtomto pripade
velmi zjednodusil celkovy proces
e R-SYS vyskumu a vyvoja, ktory v koneénom
o o désledku viedol k vyraznému skrateniu
» Podpora zacinajucich firiem ¢asu potrebnému na uvedenie produktu

na trh.

— StartUp program
— TOMARK, Zuri, Photoneo, CEIT ...

@\ MathWorks: | e pe s

Products  Solutions  Academia  Support  Community  Events  Company

Hardware Support

Overview  Search Hardware Support  Request Hardware Support

Jakub Vonkomer - VONSCH

XIMEA Camera Support from Image Acquisition Toolbox
Use XIMEA cameras with MATLAB and Simulink to acquire video and images.

Using XIMEA cameras with MATLAB® and Simulink®,
you can directly capture live video and images into your

image processing and computer vision workflows. - N
p’ .
Ximea cameras support common vision standards.
Check your specific camera model for compatibility with \
Image Acquisition Toolbox™: TN )
8 7
— .
4

GeniCam GenTL (recommended)

* DCAM IEEE 1394

* OS Generic Interfaces

35


https://blogs.mathworks.com/startups/2024/08/13/startup-spotlight-zuris-vtol-will-revolutionize-regional-air-transportation/
https://www.mathworks.com/company/user_stories/vonsch-speeds-the-development-of-control-systems-for-solar-inverters-and-battery-chargers.html
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Univerzity s licenciou Campus-Wide License

ZILINSKA UNIVERZITA
V ZILINE

TECHKICKA UNIVERZITA VO ZVOLENE

37



A HUMUSOFT
Co prinasa CWL

« Studenti

— Uplny pristup k MATLABuU a vetkym Toolboxom na univerzite

— Moznost instalacie na vlastne pocitaCe

— Moznost instalovat na pocitacCe v spoloCnych priestoroch (internaty, kniznica, klubovne, ...)
— Qverenie algoritmov na low cost hw (Arduino, LEGO, Raspberry Pi, micro:bit ...)

— Odpada pokusenie pouzivania nelegalneho softvéru

— Vznik komunity Studentov (kluby, makerzone, ...) Jednotny

dorozumievaci

— Zapajanie sa do sutazi (aj medzinarodnych) jazyk

— Kooperacia so studentami z inych univerzit
38
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* Pristup k online sluzbam
— MATLAB Copilot
— MATLAB Online
— MATLAB Mobile
— MATLAB Drive (20GB)

' MATLAE Drive Connector - x

o All files are up to date.

Activity

s l.eimpp.erim. o

data_file_1.txt
added a day ago

data_file_2.txt
added a day ago

run_analysis.m
added a day ago

IMG_1531.JPG
added a day ago

I MATLAB Drive folder [4 MATLAB Drive online

39
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#& matlab.mathworks.com

MATLAB Online R2020a

INSERT

Martin v
= » - ("] Community
B @B O g e & B Pl B | B | B @reeees & | @ é:indba L
New  New  New . Dourioad [ FindFiles Import  Clear Favorites  Clear Simulink  Layout [[jj parallel ~ Add-Ons Help £ e
Script Live Script ¥ ¢ Data Workspace v - Commands ¥ - - v [Z] Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =
@ EE © /> MATLABDrive > Examples > R2020a > graphics > ModifySurfacePlotAppearanceExample v
~ CURRENT FOLDER © 7| ML mobile_ TCC_demo.mix + ModifySurfacePlotAppearanceExample.mix * |+ s
Name v
] ModitySurfacePlotAppearanceExam; Modify Surface Plot Appearance
Create a surface by ifying the FaceAlpha name-value pair with 8.5 as the value. To allow further modifications, assign the
surface object to the variable s.
3 [X,Y] = meshgrid(-5:.5:5);
2 Z = Y.*sin(X) - X.xcos(Y);
8 s = surf(X,Y,Z, 'FaceAlpha',0.5)
~ WORKSPACE o
Name Value Size
ans 0 1x1
[€]s 1x1 Surface  1x1
Hx 21x21 double 21%2
Hy 21x21 double 21x2
Hz 2121 double 21x2 MATLAB Drive > ML _mobile TCC demo.mix
Toto je demo vytvorené
v MATLAB Mobile
X 21x21 3528 double
Y 21x21 3528 double 1. sprav Pholo
Z: 21x21 3528 double 2. natitaj Photo
ans 1x1 1 logical Bkonvertul.do;gray.
s 1x1 8 matlab.graphics.chart.primitive.Surface
V ramei menu Files vyber + Camera
>> 1+1
Fotografia sa ulozi do aktuélneho
adresara
ans =
2
| frames=dir ('+.1PG');
S pic_name=fnamesiend).name;
pic=imread(pic_name);
14 imshow(pic);

1.

picBW=rgb2gray(pic);
figure
imshow(picBu)

I =



https://www.humusoft.sk/blog/MATLAB_Copilot/
https://www.humusoft.sk/blog/MATLAB_Copilot/
https://www.mathworks.com/products/matlab-online.html
https://www.mathworks.com/products/matlab-online.html
https://www.mathworks.com/products/matlab-mobile.html
https://www.mathworks.com/products/matlab-mobile.html
https://www.mathworks.com/products/matlab-drive.html
https://www.mathworks.com/products/matlab-drive.html
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Campus-Wide License

Slovak University of Technology in Bratislava

Get Software  Learn MATLAB ~ Teach with MATLAB =~ What's New

MATLAB Access and Support for Everyone at *s0s S T U
Slovak University of Technology in Bratislava e T

TECHNOLOGY IN BRATISLAVA

MATLAB and Simulink are

= used in 100,000+ companies from market leaders to startups

= referenced in 4 million+ research citations

Where will MATLAB and Simulink take you?

Get MATLAB and Simulink

Pristup pre vsetkych!
MATLAB, Simulink, 100+ toolboxov

http://stuba.sk/matlab

40


http://stuba.sk/matlab
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Ako instalovat™?

www.stuba.sk/matlab

Vytvorit si konto na www.mathworks.com

Stiahnut
InStalovat’
Aktivovat

 Pouzivat

41


http://www.stuba.sk/matlab
http://www.stuba.sk/matlab
http://www.mathworks.com/

A HUMUSOFT
Vytvor si konto

® ® [ 4 MathWorks - Makers of MATL/ X | +

() (5] https://www.mathworks.com Yo = 2

.
 Login
4\MathWorks' Products  Solutions Academia Support Community Events Get MATLAB

Login

MATLARB for Artificial Intelligence

Design Al models and Al-driven systems

Machine Learning Deep Learning

Reinforcement Learning

MATLAB Computational Finance Conference 2021
September 27-30 | Online

MATLAB SIMULINK'

42
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Vytvor si konto

® ® M 4 MathworksAccountSignin x|+

< @] %) https://www.mathworks.com/login ﬁ; = :

4\ MathWorkse

* Create Account

Sign in to your MathWorks Account or create a new one.

4\ Mathworks:

Email

[ !
-m-------k No account? Create one!

By signing in you agree to our privacy policy.

Problems Signing In?
FAQ
Send us your feedback if you have questions or comments.

Trust Center | Trademarks | Privacy Policy | Preventing Piracy | Application Status OO PoMn
© 1994-2021 The MathWorks, Inc. Join the conversation

43
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Vytvor si konto

O @ 4\ Create MathWorks Account X Martin
& C' @ Secure https://www.mathworks.com/mwaccount/register W M :
‘\ MathWorks Products Solutions Academia Support Community Events

¢ Create ACCOU”t MathWorks Account

Create MathWorks Account

Vas e-mail stuba.sk

Email Address { xstudent@stuba.sk (] ]

H To access your organization's MATLAB license, use your work or
university email

Slovakia

Location { Slovakia =J

Stu d e nt U Se How will you use { Student use :J

MathWorks software?

Ye S Are you at least 13 years O Yes No

or older?

* Po vyplneni pride overovaci e-mail
* Potvrdit e-mail _—
« Zadat heslo

Vyplnit ostatné informacie
44
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Funguje to?

 Preverime funkénost

 MATLAB Online

45

®  ® 4 MyMathWorks Account

4\ MathWorks:

X

C' @ Secure | https://www.mathworks.com/mwaccount/

MathWorks Account

A Security Settings

+ Increase the security of your MathWorks Account with Two-Step Verification. Learn more

Martin Test Foltin
(testtah2018)

MATLAB Drive
MATLAB Online
Self-Paced Courses
Service Requests

Bug Reports

Online Services
Agreement

Hardware Support

Connect to hardware
platforms like Arduino and
Raspberry Pi.

Learn more

Explore Try or Buy
Products

My Software

License Label Option
40570171 Individual Total Headcount

40570171 Campus Total Headcount

® Associate to an additional license

@ Get a trial

Learn to Use Get Support

Use

Academic

Academic

About
MathWorks

G5
o

“HUMUSOFT

Martin
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MATLAB Online

 MATLAB Online

3 mh G 4fupload < GotoFile &

New New New

Script Live Script =

& matlab.mathworks.com

MATLAB Online R2020a

> g

Lg Lﬁ' L«:? (al E @ Preferences
Lj Find Files Import Clear Favorites Clear

Data Workspace ¥ = Commands ~

VARIABLE CODE SIMULINK ENVIRONMENT

L W & / » MATLABDrive »

CURRENT FOLDER
Name ~

" uroTCC.six

% urod.six

%2 tutorialApp.mlapp
%) test1.mat

£l stom

fﬂ simpid4.m

#) ryzoe.m

% ri8a.mix
R17a.mix
ohbjj.mix

obr2.jpg

obr1.jpg
WORKSPACE

Name

H ans

>> 1+1

ans =

>>

Value Siz

Simulink  Layout I“I Parallel + Add-Ons Help

& @

% Community
(5 Feedback

& Learn MATLAB
RESOURCES

o
A HUMUSOFT

»l
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Instalujeme na vilastne PC e

< C' @ Secure https://www.mathworks.com/mwaccount/ w Q)
4 MathWorks: =
MathWorks Account v Q
* Download
A Security Settings
b - : WGP
* Increase the security of your MathWorks Account with Two-Step Verification. Learn more
« Zvolte verziu (R2025a)
My Software
MF
, ME
[ ] VO te License Label Option Use
Download Martin Test Foltin
40570171 Individual ~ Total Headcount Academic =
(testtah2018)
—_— WI n d OWS 40570171 Campus Total Headcount Academic s X =

MATLAB Drive

MATLAB Online
J— I I Ia C ® Associate to an additional license

Self-Paced Courses

®

Get a trial

Service Requests

B L i n u X Bug Reports
— VSetko 64bit iy

Hardware Support

Connect to hardware
platforms like Arduino and
Raspberry Pi.

Learn more

Explore Learn to Use Get Support About
Products MathWorks

47
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Online kurzy

My Courses

« ZacCnite s MATLAB Onramp

— Za 2h mate 1. certifikat

s

£ HUMUSOFT

& mathworks.com

(]

‘MathWorks\* Products ~ Solutions Academia Support Community Events

rks Account

Math

My Account  Profile v Security Settings v+ Quotes = Orders  Community Profile

My Software
License Label
516973
Martin Foltin
40472119

MATLAB Drive 40467207 MATLAB network

MATLAB Online 40467178 MATLAB individual
My Courses
Service Requests

@ Link an additional license

Bug Reports
SR @ Get a trial

Online Services Agreement

Latest Product Release

Explore the newest release of MATLAB and
Simulink products.

Learn more

Option
Individual

Total Headcount
Concurrent

Designated Computer


https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted

ﬁ%ﬁIUMUSOFT@
Self-Paced Online Course

Onramp (Introductory Course) Course Certificate

eee M+ < > & matlabacademy.mathworks.com (&) O " + O

4 m O @ <\ Self-Paced Online Courses - MATLAB & Simulink

Self-Paced Online Courses

Online Courses Home My Courses Online Training Suite

FILIER BY
FILTERED BY Onramp (Introductory Course) x  Clear Filters
Tyee S g = e 5 = [ ’
Sort by < Results1-10023 s Ny 2 2 = 2
Course 23 Pl I SN ~ : =1 = = Z
+ Onramp (Introductory Course) 23 % ‘§‘ ‘\ = % § % =Y
I New to MATLAB? Start here: @ ivrh = = = =- o =y
sin = )
9 " MATLAB Onramp g S s = =
1 Y [=%) —_—t
All MATLAB i I 3% | 2hours | Languages E] '% - mw.
Get Started with MATLAB 1 Get started quickly with the basics of MATLAB. = =8 g_. &=
Language Fundamentals 1 P—3 % _,"_‘—]
s (=] =
Programming 1 New to Simulink? Start here: S [ap) =-
Aop Buiding 1 Simulink Onramp = =1 =-
N COMPLETED | 2 hours | Languages = = [N
Using Simulink b t 3 =
Get started quickly with the basics of Simulink. o as E
= —— —
All Simulink 8 = D =
£ =
GetSt‘anedwnhSmullnk 4 Machine Learning Onramp =
Modeling and Simulation 1 @ 2hours | Languages EX
. ) 3
Ehyslcal Moddling § Learn the basics of practical machine learning methods for classification problems. s
Event-Based Modeling 1 =
3
S

Applications & Workflows

Al, Data Science, and Statistics

Control Systems
Electrification

NoA N o

y20g 8unr gl

Image Processing and Computer

Image Processing Onramp

2 hours | Languages

Learn the basics of practical image processing techniques in MATLAB.
Vision
Mathematics and Optimization 2 - App Building Onramp
Signal Processing 1 1 hour | Languages
Systems Engineering 1 Learn effective ways to develop applications in MATLAB using App Designer.
Wireless Communications 1
Code Generation 1

Optimization Onramp

Explore over 60 virtual and in- Thour | Languages

person classroom courses Learn the basics of solving optimization problems in MATLAB using the problem-based
approach.

@
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https://matlabacademy.mathworks.com/?page=1&fq=onramp&sort=featured&s_tid=nav_learn_mlac
https://matlabacademy.mathworks.com/progress/share/certificate.html?id=578285ca-72aa-4a07-a9f3-9dde552c98f3&
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Self-Paced Online Course — Math & Optimization

Solutions to Linear Systems

The solution of a system of linear equations refers to the x/y pair that makes both
equations equal. In other words, the x/y pair that corresponds to the intersection of

two lines.

=Y

y2 =4x

#OTS math

A = 2x2

2.0000 -1.0000
1.5000 -0.5000

x = 2x1

1
-1

——
i AXX

A*A*X
i A AT AX
s ATATAT AT X

-4 2

Solving Nonlinear Equations with MATLAB

3 hours | Languages

Use root finding methods to solve nonlinear equations.

Statistics Onramp
1 hour | Languages

Get started using statistical methods for analysis in MATLAB.

Optimization Onramp
1 hour | Languages

Learn the basics of solving optimization problems in MATLAB using the problem-based approach.

Introduction to Symbolic Math with MATLAB

2 hours | Languages

Get started quickly with an introduction to symbolic math.

Introduction to Linear Algebra with MATLAB

COMPLETED | 3 hours | Languages

Use matrix methods to solve systems of linear equations and perform eigenvalue decomposition.

Solving Ordinary Differential Equations with MATLAB

4 hours | Languages

Use MATLAB ODE solvers to numerically solve ordinary differential equations.

Introduction to Finite Element Analysis with MATLAB
[ | 45% | 1hour | Languages

Learn to solve real-world engineering problems with finite element analysis.


https://matlabacademy.mathworks.com/?page=1&fq=mathematics-and-optimization&sort=featured

_ ﬁ%ji%lUMUSOFT@
Self-Paced Online Course — Learning Path (PROFI)

° O | T N g S i (OTS) Software Development in MATLAB
nline Training Suite
Write well-organized, user-friendly applications in MATLAB that will work
correctly now and in the future.

— Profi Learning Path

51

Core MATLAB Skills

Build MATLAB Proficiency

Visualization in MATLAB

Programming in MATLAB

Data Analysis in MATLAB

MATLAB for the MathWorks Certified MATLAB Associate Exam
Deep Learning Techniques in MATLAB for Image Applications
Core Signal Processing Techniques in MATLAB

Organize Tabular Data in MATLAB

Handle Inconsistent and Unstructured Data Files

Software Development in MATLAB

MATLAB Skills for Simulink Modeling

Machine Learning Techniques in MATLAB

Advanced MATLAB Programming Skills

Control System Design with MATLAB and Simulink

Deep Learning Techniques in MATLAB for Image Applications

[ NEW |

MATLAB Skills for Simulink Modeling

LEARNING PATH: 5§ COURSES

Learn MATLARB skills to enhance your Simulink workflows, including
programming constructs, data visualization, and writing functions.

Machine Learning Techniques in MATLAB

LEARNING PATH: 4 COURSES
Build your machine learning skill set.

Advanced MATLAB Programming Skills

LEARNING PATH: 4 COURSES

Write clearer, more efficient, more robust, and more flexible MATLAB code.

Cena OTS 590€ na osobu a rok
s CWL zadarmo
Pristup pre kazdeho

Certifikat
LinkedIn
Credly



https://matlabacademy.mathworks.com/?page=1&fq=learning-path&sort=featured
https://matlabacademy.mathworks.com/?page=1&fq=learning-path&sort=featured

MATLAB Campus-Wide License

“HUMUSOFT
* Online Training Suite (OTS)

* Learning Path

Control System Modeling Essentials
1 hour | Languages

Create control system objects in MATLAB and Simulink and
: imulate their behaviors.

Explore Convolutional Neural Networks simuiele frelrbehaviors
1 hour | Languages

Linearization of Nonlinear Systems

Gain a deeper understanding of how convolutional neural
0.5 hours | Languages

networks process images. iy N < . .
Linearize nonlinear systems at the appropriate operating points.

Tune Deep Learning Training Options ) _
1 hour | Languages Control System Analysis Techniques
1 hour | Languages

Learn about the deep network training process to make inform

decisions about your training algorithm options.

» Digital Credentials - Credly

Analyze control systems to explore their critical properties.

PID Control Techniques

Regression with Deep Learning
0.5 hours | Languages
0.5 hours | Languages

Design PID controllers for real-world systems.

Learn -
tasks. Tables
@ 2hairs; || Languages B Classical Controller Design Techniques
Obic Import, manage, and ma r =_E 0.5 hours | Languages
TR ] ll: >: Learn controller design using classical design methods.
oul
Use d

Clean and Prepare Data for Analysis
1.5 hours | Languages

pretra

sev® "

Perform common data cleaning techniques.

%o
o * Y
Common Data Analysis Techniques
)
g - ° 1 hour | Languages
b Analyze relationships between variables and model patterns in
data.

CERTIFIED CERTIFIED CERTIFIED Find and Extract Subsets of Data

1 hour | Languages

MATLAB Simulink MATLAB

Use logical indexing to filter data and count elements.

Professional Associate Associate

<@\ MathWorks 0 athWorks <@\ MathWorks .

4@\ MathWorks 4\ MathWorks ‘ athWor Calculations on Grouped Data
1 hour | Languages
Perform calculations on groups of data.

52


https://www.mathworks.com/learn/training/digital-credentials.html?s_tid=dc_lp_menu_link
https://www.mathworks.com/learn/training/digital-credentials.html?s_tid=dc_lp_menu_link
https://www.mathworks.com/learn/training/digital-credentials.html?s_tid=dc_lp_menu_link
https://www.mathworks.com/learn/training/digital-credentials.html?s_tid=dc_lp_menu_link

B
Linkedin

* Profi socialna siet
 Vas profi zivotopis
« Spravte si konto na Linkedin

— https://www.linkedin.com/

Linked [T}

53

ETH Ziirich ©
ETH Zurich — Where the future begins # &
Higher Education - Zirich - 466K followers - 94K alumni

@ Jakub works here

( v Following ) CVisit website @) @

Home About Posts Jobs Life Alumni Insights

78,088 alumni a

[ Search alumni by title, keyword or company ]
Start year End year
What they are skilled at + Add
20,417 | Python (Programming Language)
[ (]
svelopment 20,393 | Project Management
I
15912 | MATLAB
I o
15,30 | |cros w)ileic : ~
]

P
A HUMUSOFT

OO

What they studied

8,482 | Computer Scienc:

8,074 | Mechanical Engine

7,584 | Physics

6,971 | Computational Sci


https://www.linkedin.com/
https://www.linkedin.com/
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Kam za informaciami

« Web
— www.humusoft.sk L
— www.mathworks.com Instagram

— www.mathworks.com/matlabcentral/answers/

Instagram

ol
[=]!

Discord

..

— https://www.instagram.com/humusoft/

Discord
— https://discord.qa/YyG6EwW9pU8k

GitHub - awesome-matlab-students

— https://qithub.com/mathworks/awesome-matlab-students

 Webinare
— Live -
_ Archiv (=] ERRTs
— SK&CZ/ENG GitHub
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http://www.humusoft.sk/
http://www.humusoft.sk/
http://www.mathworks.com/
http://www.mathworks.com/
http://www.mathworks.com/matlabcentral/answers/
http://www.mathworks.com/matlabcentral/answers/
https://www.instagram.com/humusoft/
https://www.instagram.com/humusoft/
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://discord.gg/yG6Ew9pU8k
https://github.com/mathworks/awesome-matlab-students
https://github.com/mathworks/awesome-matlab-students
https://github.com/mathworks/awesome-matlab-students
https://github.com/mathworks/awesome-matlab-students
https://github.com/mathworks/awesome-matlab-students
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Kam za informaciami

e Technical Computing Camp

— Brno

— Neformalne stretnutie

« Technical Computing Prague

— Medzinarodna konferencia

e Seminare

« Skolenia
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NEBOJTE SA TVORIT
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