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= Nesoutezni demonstracni priklady
— Generativna a Agentna Al
— Navrh riadenia pre Bi-Copter
— (Galerie metod pro adaptivni a prediktivni fizeni
— Komprese Al modelu pro Embedded Al aplikace
— MATLAB Course Designer
— dSPACE HIL Simulace BLDC motoru
— Galton Board
— PHX Toolbox pro MATLAB a Simulink
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Generatlvna a Agentna AI Create PID controller for second order

system in Simulink, overshoot under 5%

» MATLAB Copilot T S
7 y , y ' gy . y ’ Reference
— pomahat pisat, ladit' a rozumiet’ kodu L o Response_Scope
_ _ _ >l » PID(s) > T0s
" S|mUI|nk Cop”Ot Error PID_Controller PIant_ZrEdjOrder

— navrh, analyza a ladenie chyb v modeloch

= MATLAB Agentic Toolkit o s <oy elerE
— prepaja Al asistentov s MATLABom cez MPC
— skills - partner s plynulou znalostou MATLABuU
= Simulink Agentic Toolkit

— prepaja Al asistentov so Simulinkom cez MPC

— skills - expert, ktory rozumie Model-Based Design

Ready Sample based T=10.0000

Michal Blaho, blaho@humusoft.sk
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Navrh riadenia pre Bi-Copter
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= Model

— aero-mechatronicky systém
— dve vrtule namontované na oto¢nom ramene

— riadenie natocCenia

= Algoritmy
. speg s , Linear Simulation Results
— identifikacia systemu 04 .
. . 03} Desed Angle.
— navrh regulatora >l Measured Angle
I 1 ~ ® 01} [
testovanie v uzavretej slucke :
E
= Hardware < o
02}
— Arduino Nano 33 loT 03}
04 L i n i
- BI-COpter 0 ) jl'[i)me (secondf; ?

Michal Blaho, blaho@humusoft.sk
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Galerie metod pro adaptivni a prediktivni fizeni

» Bloky a metody

— PID — tradiCni (pro porovnani)

— PID — Closed-Loop PID Autotuner

— Active Disturbance Rejection Control (ADRC)
— Iterative Learning Control (ILC)

— Model Predictive Control (MPC)

= Testovaci model

— model nadrze — SISO

— vrchni pritok, proméenny odtok

= Pouzité nastroje

— Simulink Control Design

Jaroslav Jirkovsky, jirkovsky@humusoft.cz
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Komprese Al modelt pro Embedded Al aplikace

= Strukturalni komprese _W

— pruning, projekce m o

— cil: sniZeni po&tu stavd a uditelnych parametrd — —
= Komprese datovych typu =

— kvantizace == E

— cil: pfevod stavu a parametru na datove typy s nizSi presnosti

= Kompresni techniky Ize kombinovat ~ je dobré aplikovat ve tomto poradi

- : - Generovani
Pruning =—» Projekce =—» Kvantizace K6dU

Jaroslav Jirkovsky, jirkovsky@humusoft.cz
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M ATLAB C O u rS e D e S i gn e r € Retum fo Gourse MATLAB Course Designer

HOME LIVE EDITOR
Return to E

Learner Preview

. @ 48 Refoctor ~ E2) Code Issues

L,
Task Save Compare | Text Code Control Task B Bh @] Debugger | Generate  Find
- - e e Test v Tests
Siredna hodnota (priemer) u je sicet vietkych hodndt FILE TEXT CODE ANALYZE TEST

vydeleny ich pottom N

startingCode.mix x | +

Uloha 1: Nagitanie dat

1 load patients
2 heights = Height * 2.54;

= MATLAB Course Designer

— tvo I’ba a kth |’t p re VZd e I éva NI e ez vstavanej funkcie mean wypotiiafe stredni Uloha 2: Zakladné informacie o datach

hodnotu vy3ky pacientov v premennej heights a
vysledok priradte do premennej mu_manual. 3 N = length(heights);
Pokial moZete vyhnile sa cyklom. Funkcia sum je minH = min(heights);

— zadania pre ziskanie zrucnosti S it

| Rasat Uloha 3: Manualny vypocet strednej hodnoty

)" 4 . .
. Incorrect 6 mu = sum(heights)/N
O O S a UJ e X s mu_manual defined correctly?

+ Submission must not contain these functions or keywords:
mean

— vzdelavanie materaly

-

= uCebné texty p— e

D |88 5y s ] @I = e -

Tk 4 SimulinkExercise = | Assessment ®
I A © [PafSimulinkExercise | Task 6 signal C
. V I e a Task 5 -
Q
Task 6 B3
=t
, v , Stistava hmotnost-pruzina-timic mé nasledujici =
— matematicky opis:
&
i=LF@0) -bi-ko o
m

Ststava sa nachadza v rovnovaZnom stave. Aby sme

— ulohy v prostredi Simulink S

TASK
Potiatoénti polohu musime nastavit v integrétore === Snel ragirement ~— Wy slovel
Poloha. Nastavte hodnotu parametra Initial
Condition na hodnotu 1. Vstup bloku Signal
L " 1 4 " Assesment zapojte na vystup bloku Poloha. i
- Vstup bioku Signal Assesment zapojte na ‘ »
vystup bloku Poloha. Inspect signal in figure window
Requirements
Reset / Does the connected signal meet the
requirement?
) M- / Does the following block in the model have the
\9 Souract) } following parameter settings?
- Integrator:
Task 7 =t - InitialCondition="1"
1 Ready 109% NetworkCondition autolodeds)
COMMAND WINDOW

=

Martin Foltin, foltin@humusoft.sk
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dSPACE HIL Simulace BLDC motoru
= BLDC motor y 4|<} ; 4K} ; 4|<}
1000 |HsD, 1.000 [HsD, 0000 |HSD, ow ]
— FPGA model motoru 2 ] ; g
| | ot——pr
= Model fizeni T 3 L5 K for_em
— Simulinkovy model fizeni S e =
,, i /s( WA ,\7[ \ =
= Hardware ULV s
PN Y= i
— ST Nucleo + BLDC motor driver shield Vs ey s =1

HIL simulace v realném cCase

— Closed-loop komunikace mezi realnym regulatorem a FPGA modelem

Tomas Fridrich, fridrich@humusoft.cz
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Galton Board
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= Princip

— Nahodny odskok vlevo/vpravo v kazdé rade (50/50)

— VySky sloupcu v pfihradkach vykresli Gaussovu krivku
* ProC vznika zvonovita krivka

— Soucet mnoha nahodnych krokl — binomické — normalni
rozdéleni (centralni limitni véta)

= Simulace v COMSOLu

— Granular Flow Module — DEM, 2D, ¢asové zavisla uloha

— ~1000 kulicek @ 1 mm, nasypka, pole koliku, 18 pfrihradek
= Na stanku

— Fyzicky Galton board — porovnani experimentu se

simulaci -
Tomas Vrbata, vrbata@humusoft.cz
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PHX Toolbox pro MATLAB a Simulink
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= Dynamika pevnych teles ve 3D
— Pohyby a kolize

* |nterakcCni prvky
— Kinematické vazby a motory

— Pruziny, tlumice, lana a kladky

— Sily, pole (dipoly a monopdly), vztlak

= Senzory a data

— Lidar, zény, kresleni stopy, zaznam dat

= Automatizace rizeni

— Animacni skripty a funkce

» |nteraktivni scény a pokrocila vizualizace
Lubor Zhanal, zhanal@humusoft.cz
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