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Model-Based Design

Navrh algoritmu na zakladé modelu systému v grafickém prostredi

Simulace chovani

Generovani cilového kédu

— C/C++
— HDL

Slozité profesionalni systémy
— automobilovy a letecky prumysi

— vesmirny vyzkum

— lékarstvi

... ale také Arduino, Raspberry Pi a dalsi
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Cile ucitelll / vedoucich krouzku
Chtél bych (© O JENciNEERING

ARDUINO

1. Pripravit studenty na povolani
2. Zaclenit nejnoveéjsi technologie

3. Motivovat studenty

... ale mam omezeny Cas a zdroje.
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Programovani platformy Arduino

Muzete jej programovat takto ...
... ale muzete to zkusit i takto

800 Blink | Arduino 1.0
Blink #1, model_blink - Simulink — ] X
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A4 initialize the digital pin as an output. 2
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Ready 200% FixedStepAuto
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Arduino Engineering Kit

OQ EmmEE B

ARDUINO

Deska Arduino MKR1000

Soucastky k vytvoreni projektl

THIS KIT CONTAINS

1 Arduino MKR1000 Board
1 Arduino MKR Motor Shield

1 Arxduino MKR IMU Shield

1-rok licence MATLAB a Simulink e

with Encoders

Vzdélavaci materialy k projektum

Dostupné v Arduino Store nebo u
vybranych distributoru
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Pripraveneé projekty

*ﬁ « Samobalancujici motocykl
— vzprimeny pohyb s vyuzitim setrvacniku

— principy: fizeni, IMU, navrh filtr(, simulace systémii

». 4\ - Mobilnirobot

— pohyb po referenc¢nich bodech, lokalizace objektu

— principy: robotika, simulace systému, sledovani objektu

‘ * Kreslici robot

— vyuziva referencni obrazek a reprodukuje ho na tabuli

— principy: zpracovani obrazu, optimalizace, kinematika
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Vzdelavaci materialy

You will be introduced to engineering through a series of practical exercises, resources and theoretical material to easily learn fundamental ° V L] h -
concepts and key aspects of mechatronics and programming. For it, you will be using Arduino, MATLAB® and Simulink®. The content of this course yu ZI I V p re m e e c ]

is divided into six chapters and it has been designed to be followed sequentially from chapters 1 to 3, which should be used as reference when
needed. Chapters 4, 5 and 6 are projects, they can be done at any order, but it is recommended to start with chapter 4.
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1. INTRODUCTION

Cet started with the Arduino Engineering
course, get to know the materials included in
the kit and the tools you will use to build the

projects

4. DRAWING ROBOT

Build a robot that extracts line traces from an
image and program it to reproduce and
duplicate the image as a drawing on a
whiteboard. You will learn about physics,

programming, and robotics

2. GETTING STARTED

Learn the basics for Arduino IDE, MATLAB®
user interface, and Simulink® models. Your
will discover how these three tools can be
connected to each other while making

practical exercises.

3. CONCEPTS

Go through a detailed explanation about key
engineering concepts such as encocders, 12C

comm

umication, PWM signals, and LiPo

batteries

5. MOBILE ROVER

Build and program a mobile rover to follow
paths, mave objects with a forklift, and avoid
obstacles. You will learn about differential
drive robots and how to simulate their
behavior, control their position or speed, and

perform localization

6. SELF-BALANCING
MOTORCYCLE

Build and program a motorcycle that self
balances and maneuvers by itself on different
terrains using a flywheel. You will learn about
physics, control algorithms, and how to

simulzte the vehicle's overall behavier

Mechatronika

Automaticke rizeni

Modelovani systému

https://create.arduino.cc/edu/courses/
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Priklad: Samobalancujici motocykl

6. SELF-BALANCING
MOTORCYCLE



Nasazeni na motocykl a testovani

Mechanics Explorer-moteSys1_contreller

'?w' motoSys1_controller

w5 Motorcycle
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Zapojeni

Servo motor Setrvacnik

Ultrazvuk

Baterka

s

Posuvny DC motor

(MKRlOOO+Motor Shield+IMU Shield stojan Enkodér




Ulohy

Pochopeni vztaht a
tvorba simulacniho
modelu

vertical

A\
gravitational ==
force

Balancovani na misté
(simulace)

Tnet W = ITw ® = Tinotor IW + Tiric,IW = Tmotor IW

ToM = Muy - g+ hem - 8in(6)

IM 'é %MM'Q' h.:m -sin(ﬂ) — Tmotor IW

6(t) = Asin(y/ 1" ¢ 1 B)

wheel-ground axis

ground

Balancovani na misté
(realny svét)
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Balancovani s
pohybem rovné
(realny svét)

External Torque

¥ Theta

motor torque

# Theta Dot

thetadot

motor torque:
double Cont

Controller

thetadot

double Cont

Theta
External Torque
double Cont
Theta Dot
Motor Torque = douple Cont
Inertia Wheel
Mﬂ speéd

theta
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Pochopeni vztaht a
tvorba simulacniho
modelu

Balancovani na misté
(simulace)

Balancovani na misté
(realny svét)
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Balancovani s
pohybem rovné
(realny svét)
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Pochopeni vztahu a
tvorba simulacniho
modelu

Balancovani na misté
(simulace)

Balancovani na misté
(realny svét)
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Balancovani s
pohybem rovné
(realny svét)



Jak ziskat MATLAB a Simulink?
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Kde nas najdete?
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