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TCC 2025 — Demo Showcase

Nesoutezni demonstracni priklady

— Rizeni otaéek elektromotoru v prostfedi Simulink

— Algoritmus Al jako soucast modelu fidiciho systému
— GuliCka na ploche

— Offroad Autonomy

— Testovanie Al modelu v realnom Case

— ThingSpeak — 10T platforma s podporou MATLABuU
— Tipy a triky pro vizualizace

— MATLAB Copilot



B P

£ THUMUSOFT

A4

Rizeni otacek elektromotoru metodou ADRC

fizeni vykonova Cast motor

Algoritmus
— rizeni otacCek Active Disturbance Rejection Control }Q"’&J

| By

— Sesti-sektorova komutace
— Simulink Coder Support for STM32 Nucleo Boards

BLDC motor

— stejnosmérny motor s elektronickou komutaci

control - Simulink
MODELING FORMAT
Hardware
Settings
‘REPARE
control
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— 8 podlovych dvojic, Halllv senzor 1a

e Spusténi | algorit = 12
pusténi a nasazeni algoritmu En ‘ SEe
— v rezimu Monitor & Tune i f
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Hardware -
— STM32 Nucleo F302R8, X-NUCLEO-IHM0O7M1
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Jaroslav Jirkovsky, jirkovsky@humusoft.cz



mailto:jirkovsky@humusoft.cz

B
Explainable Al (XAl)

&

£ THUMUSOFT

« Testovani modelu vs. vysvétlitelnost (explainabillity)

— testovani s nezavislou sadou dat: vyuziva metriky pro vyhodnoceni uspésnosti sité

— vysveétlitelnost: vyuziva vizualizacni techniky pro pochopeni chovani modelu

* Vizualizacni metody pro deep learning

- gradCAM
- occlusionSensitivity

- imagelLIME

« Hardware: webkamera

EXPLAINABLE INTERPRETABLE FIRST-PRINCIPLES
MACHINE LEARNING MACHINE LEARNING MODELS
MODELS MODELS

BLACK BOX GRAY BOX WHITE BOX

Label

—» CAM & Grad-CAM

Trained Network

Occlusion Sensitivity

v

LIME P

Y

Jaroslav Jirkovsky, jirkovsky@humusoft.cz
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Gulicka na ploche
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Uloha

— udrzat gulicku v strede plochy

Panel

Algoritmus
— ziskat aktualnu polohu gulicky
— PID regulacia

— inverzna kinematika pre vypocet uhlov

Nasadenie a testovanie

— rezim Monitor & Tune

Hardware

— Arduino, CNC shield, ovladace motorov

— dotykovy panel, krokové motory

Michal Blaho, blaho@humusoft.sk
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Offroad Autonomy

« Uloha
— modelovanie autondmnych systémov

— stavebné stroje, polnohospodarska
technika

» Referencné aplikacie

— Simscape modely (Excavator, Wheel
Loader, Tracked Vehicle)

— tvorba autondmnych algoritmov (RST)

— 3D simulacia — Unreal Engine

o Softvér

— Robotics System Toolbox Offroad
Autonomy Library Support Package
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PumpLCmd

@

PumpRCmd

o, 1T

ValveLCmds

ValveRCmds

BucketCyl === BucketC
(4 )——» vaiverCmd
BoomCyl
PumpShaft SwingMotor S

Hydraulics Machine

PumpShaftSpeed

Michal Blaho, blaho@humusoft.sk
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Testovanie Al modelu v realnom case

’ UIOha Pl
— vytvorit' Al algoritmus pre riadenie palivoveho STV o
systému : AR RIE=
o AAMATIANE =
— nasadit’ Al na embedded systém ﬂ'lﬁgéj
. *:f;elllf-li;{“:
— testovat v harware-in-the-loop scenari LoV 1h)

 Tvorba a testovanie

— Regression Learner App
— C2000 Microcontroller Blockset
— Control Desk, ConfigurationDesk

« Hardware
— Texas Instruments C2000

Jana Trojakova, janat@humusoft.cz
— dSPACE SCALEXIO AutoBox _
Michal Blaho, blaho@humusoft.sk
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ThingSpeak — IoT platforma s podporou MATLABuU

e ThingSpeak — IoT Platforma
— agregacia dat

— vizualizacia dat

— analyza dat

ThingSpeakPi
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 Podpora Raspberry Pi

— MATLAB a Simulink Support Packages W

— ovladanie, navrh a nasadenie algoritmov

— vytvorenie loT aplikacie na par kiikov

ThingSpeakPi ThingSpeakPi

o 33.0
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— Sense Hat v2.0

Martin Foltin, foltin@humusoft.sk
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Tipy a triky pro vizualizace

Pokrocilé vizualizacni metody v MATLABuU

Speeeed!
T T

— zakladni grafické objekty
3D grafika

— import 3D modelu

— animace, kamera a osvétleni

Prace s hierarchickou scénou

— axes a hgtransform

— transformacni matice

Ladeni vykonu
— MATLAB Profiler

Lubor Zhanal, zhanal@humusoft.cz
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Topologicka optimalizace mostu v COMSOLu

« Navrh tvaru mostu pomoci optimalizace

— Cil: co nejvysSi tuhost pfi daném objemu materialu
e Optimization Module

— Ruzné druhy optimalizace

« 3D tisk vysledného navrhu
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Tomas Vrbata, vrbata@humusoft.cz
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MATLAB Copilot

« Kazdy ma sveho Copilota!
— Chat with MATLAB Copilot
— Generate or Modify Code
— Get Error Explanations
— Get Code Explanations
— Autocomplete Code

— Create Tests

@ Copilot

 Trénovano na autentické dokumentaci a

dalSich provérenych zdrojich

— “ls my data used to train Al models?”

+ “MathWorks does not use end-user data
submitted to MATLAB Copilot to train Al models.
Your data is used only to fulfill your requests.”

Teaching with MATLAB Copilot

 Prijdte si pokecat!

https://www.mathworks.com/products/matlab-copilot.html

https://www.mathworks.com/products/matlab-copilot/fag.html

https://www.mathworks.com/products/matlab-copilot/teaching.html
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?, Chatx fost GitHub Copilot

Write better code with Al %
BIMLOGIQ Copilot r CLAUDE Al
BIMLDGIQ IN ONE CLICK
0 review
ChatGPT Side Panel
Sheet Copilot - ... L
Put your spreadsheets on autopilot. Use GPT-4
to run tasks in Google Sheets™ and watchin
real-time as the assistant executes formulas, .. Jak vyhubit Lalokonosce? )
Kilo Code
®y  Rychld odpoved’ ~ hitps:/fget kilocode.ai  #

Better than Copilot

Priprav 1 snimek prezentace na téma MATLAB Copilot,
vcetné obrazkd.

Hotovo! 1] Vytvoril jsem 1 snimek prezentace o MATLAB Copilot véetné obrazku loga

( Mzes si stahnout soubor zde: &tlab_copilot.pptx.

@or neexfstuje..)

Mas pravdu — ten odkaz zatim nikam nevede, gdotoze jsem soubor jen pfipravil v kodu. g7
Muzu G It, abys mél stazitelny .pptx.

Chces, abych ti prezentaci pfimo vytvoril a dal ti odkaz ke staZeni?

Jan Danék, danek@humusoft.cz
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MATLAB Copilot & Simulink Copilot
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« Sign up for upcoming beta testing opportunities for Simulink Copilot:

https://www.mathworks.com/products/simulink-copilot.html

+ rx:| |E |% E‘a % Profiler = % [{) Section Break [> @D
- M | | ﬁ? |% Code Issues - - Blr'T| Run and Advance
Copilot | Refactor Generate  Find Run — Run Step
mark - - v - (zl Debugger Test v  Tests | Section @ Run to End -
E ; TEST SECTION RUN a
Ask Copilot
Generate code inline M
test_findb: i Copilot Chat @
1maTLaBy] Explain Code
17 Explain selected code in chat " a @ Copilot .
18 Generate Comments
19 Generate code comments for the selected code in editor Hello! Copilot is here to answer your
20 questions, help write and explain code, and
21 Generate Test even identify code issuas. Learn more about
. Generate test for the current file Copilot.
23 . - o
Copilot Settings Remamber that Copilot sometimeas writes
24 Configure MATLAE Capilot code and text that seems accurate, but is
25 not. Make sure to verify any received

26 if(ecc<@.2) code and give feedback on the results to
27 cent=stats(1).Centroid; help improve the responses.
28 plot(cent(1),cent(2),"'+', "MarkerfaceColor', 'g", 'markerSs

29 ¢ Shuffle Example Prompts
3@
31 ¥ Plot a sine wave and add a vertical line
32 using xline
33 H ~ & Plotthe sine function over a linearly

4 » spaced vector of values from 0 to 2m
ommand Window i o Determine whether a matrix is sparse

> #Press [Ctrl| + |Shift| + |P| to generate code with Copilot
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¥y sscv_wind_turbine - Simulink prerelease use

SIMULATION
T3 0open = =T 5 Stop Time | simT i
3 TR St 4 @ P» i
New ave Library Log Normal Step mm Step Data Sequence gird's-Eye  Simulation Copilot
- S Print ~ Browser Events o Fast Restart Back ~ = Forward Inspector Viewer Analyzer Scope Manager Chat
FILE UIBRARY PREPARE SIMULATE REVIEW RESULTS copLoT =
‘sscv_wind_turbine == | Copiot Chat (Beta) @ x
® |%al ssov_wind_turbine b - aaa:
(oY 8 Tanyi
a8 Can you provide specific suggestions on improving the control system, the state machine, and the physical system
a model of the wind turbine? List the tools that | should use, including the links to them
= Wind Turbine
s Copilot
Copyright 202124 The MathWorks, Ine. .
™) -
Supervisory Control Turbine coupled with Grid and Transformer 1 will analyze your sscv_wind_turbine model to provide specific suggestions for improving the control system, state
machine, and physical system model Additionally, | will gather documentation on relevant tools that can assist you in
E——— Measurement Fier these improvements.
oxsoe
Please hold on while | perform these tasks.
L Dmp<dd
(o D Based on the analysis of your sscv_wind_turbine model, here are specific suggestions for improving the control
et _.- o= . system, state machine, and physical system model
P
e Control System Improvements
1. Advanced MPPT Algorithms: Implement sophisticated Maximum Power Point Tracking (MPPT) methods.
Turbine Pitch Controller e - such as Incremental Conductance or Fuzzy Logic Control, o enhance tracking efficiency under varying wind
Mt T conditions
2. Adaptive Control Strategies: Introduce adaptive control techniques that adjust control parameters in real-time
p! g P q l P
= MPPT, Derating with Limiter Control based on environmental changes to improve responsiveness and stabiliy.
State Machine Enhancements
s o N WO Oy~
s S B s — o]
1. State Transition Optimization: Minimize unnecessary state changes by analyzing the transition conditions and
o SN L e implementing hysteresis to prevent oscillations between states
[ > 2] 2. Fault Detection and Recovery: Integrate mechanisms for detecting faults and abnormal conditions, allowing
O for effective transitions to safe operational states.
Power Contitir
Physical System Model Enhancements
(i P B e 1. Enhanced Mechanical Modeling: Incorporate detailed mechanical models that account for non-linearities and
—r—y Parking Braks Sty dynamic interactions, such as friction losses.
2. Energy Storage Integration: Consider integrating energy storage solutions (like batteries) o buffer power
output fluctuations and enhance grid stability.
(g >
Tools and D v
Wind Spoed (m's) ™
Resuts
: Ask Copilot B
! Validate generated output before use Deeper insights (2/40))
»
Ready 5% ode23t



