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Uvod do problematiky, pro¢€ to
pouzivat?

* Uvod
— Co je to rizeni
— Prostredky pro rizeni
— Senzory
— Akcni Cleny

— Co je to jednocCipovy pocitac
— Uskali



Co je to rizeni?

Cilevedoma cinnost, kdy na zakladée
,nejakych” vstupnich informaci pusobime na
,nheco” tak, aby se to chovalo ve vysledku
podle nasich predstav.

Jak muzeme ziskat vstupni informace?
Co je to chovani podle nasSich predstav?
Co je to ,to pusobeni“?



Co je to rfizeni?

Projev = funkci (objekt; vliv)
Akcéni ¢len Senzor

Zjistujeme
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/ ceho se sklada pocitac?

Pamét
(operacni)

regity W g
(pamét)




Co je jednocCipovy (mikro)pocitac?

Pamét '
(operaéni) Monitor

Reglstry

Klavesnice




Pro€ pouzit p-pocitac

* Je navrzen, aby jednoduse ziskaval udaje z
okoli a jednoduse dokazal ovlivnit okoli

— DI digitalni (logické) vstupy Digital Input
— DO digitalni (logické) vystupy Digital Output
— Al analogoveé vstupy Analog Input
— AO analogoveé vystupy Analog Output,
— sbérnice
* Je maly

* Je jednoduchy



Uloha p-poditac

Sbirat data
Komunikovat
Poskytovat informace

Realizovat rizeni



Jak realizovat rizeni

Sbér dat

Vyhodnoceni dat

Vypocet ridiciho (regulacniho) zasahu
Provedeni ridiciho (regulacniho) zasahu



Co je to informace?

* Pojmy
— Abeceda
— Znak (symbol)
— Pravdépodobnost
— Entropie



 Senzory — Cidla

Binarni vstup
Teplomér

Meéric vzdalenosti
Akcelerometr
Meéric vlhkosti

e Akcni Cleny

Binarni vystup
Servomotor
Relé

Siréna

Motor



Arduino UNO

* Ridici jednotka



Pouzity SW

* Arduino IDE
— Wiring
* Fritzing



AVR — blokové schéema
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Analogové vstupy
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Potrebny material



deska —
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Pfevzato a upraveno z: https://learn.adafruit.com/lesson-0-getting-started/breadboard


https://learn.adafruit.com/lesson-0-getting-started/breadboard

Propojovaci kabely — jumper wire nebo
dupont wire

PFevzato a upraveno z: https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur_warehouse=CN



https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur_warehouse=CN

Propojovaci kabely — jumper wire nebo
dupont wire

* samec-samec [male-male]

Pfevzato a upraveno z: https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur _warehouse=CN



https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur_warehouse=CN

Propojovaci kabely — jumper wire nebo
dupont wire

* samice-samice [female-female]



https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur_warehouse=CN

Propojovaci kabely — jumper wire nebo
dupont wire

* samec-samice [male-female]

PFevzato a upraveno z: https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur_warehouse=CN



https://www.banggood.com/cs/40pcs-10cm-Female-To-Female-Jumper-Cable-Dupont-Wire-For-Arduino-p-994059.html?version=3&cur_warehouse=CN

Procesorova deska - Arduino board
(napriklad Arduino UNO)
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PFevzato a upraveno z: https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/



https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/
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Pfevzato a upraveno z: https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html/



https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

Obsah stavebnice

Soucasti baleni: 2x Switch
1x RGB LED
1x Adeept UNO Board (Arduino UNO) 8x Red LED
1x ADXL345 Acceleration Sensor 4x Green LED
1x Ultrasonic Distance Sensor 4x Yellow LED
1x IR Receiver HX1838 4x Blue LED
1x Remote Controller 16x Resistor(2200)

1x

PS2 Joystick Module

10x Resistor(1kQ)

1x Relay 10x Resistor(10kQ)

1x Stepper Motor 2x Potentiometer(10KQ)
1x ULN2003 Stepper Motor Driver Module 5x Capacitor(104)

1x DHT-11 Temperature & Humidity Sensor 4x Capacitor(10uF)

1x LED Bar Graph 4x Button(large)

1x Active Buzzer 8x Button(small)

1x Passive Buzzer 1x Button Cap(red)

1x PIR Movement Sensor 1x Button Cap(white)
1x Servo 2x Button Cap(blue)

2x Analog Temperature Sensor(Thermistor) 2x NPN Transistor(8050)
1x Breadboard Power Supply Module 2x PNP Transistor(8550)
1x 4*4 Matrix Keyboard 2x 1N4148 Diode

1x DC Motor 2x 1N4001 Diode

1x L9110 DC Motor Driver 1x Battery Holder

1x LCD1602 1x Breadboard

1x Dot-matrix Display 1x USB Cable

1x 7-segment Display

1x 4-bit 7-segment Display

1x NES555 Timer

2x 74HC595

2x Light Sensor (Photoresistor)
2x Tilt Switch

40x Male to Male Jumper Wires
20x Male to Female Jumper Wires
1x Header(40pin)

1x Band Resistor Card



Akcelerometr ADXL345

e 3-osy akcelerometr

Pfevzato a upraveno z: https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html/



https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

Prijimac HX1838

e Dalkovy infracerveny (IR) ovladac s prijimacem
k bezdratovému ovladani spotrebicu. Pracuje
na frekvenci 38 kHz do vzdalenosti priblizné 8
metru.

Pfevzato a upraveno z: https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html/



https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

Dalkové ovladani

Pfevzato a uprave - -//arduing-shan duina/1362 o-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html/



https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

PS2 joystick

e X, Y analogovy signal
e 7 spinac

Pfevzato a upraveno z: https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html/



https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

Pfevzato a upraveno z: https://www.banggood.com/1-Channel-5V-Relay-Module-with-Optocoupler-Isolation-Relay-Board-p-1399429.html?rmmds=search&cur _warehouse=CN/



https://www.banggood.com/1-Channel-5V-Relay-Module-with-Optocoupler-Isolation-Relay-Board-p-1399429.html?rmmds=search&cur_warehouse=CN
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

Senzor teploty a vlhkosti - DHT-11

Pfevzato a upraveno z: https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html/



https://arduino-shop.cz/arduino/1368-arduino-starter-kit-37-experimentu-50-druhu-ucebnice-140-stran.html
https://eacrobotics.com/arduino-basics-board-components-and-arduino-ide/

Krokovy motor + UNL2003 driver

Pfevzato a upraveno z https://www.banggood.com/28YBJ-48-DC-5V-4-Phase-5-Wire-Stepper-Motor-With-ULN2003-Driver-Board-p-74397.html?rmmds=detail-left-hotproducts 2&cur warehouse=CN



https://www.banggood.com/28YBJ-48-DC-5V-4-Phase-5-Wire-Stepper-Motor-With-ULN2003-Driver-Board-p-74397.html?rmmds=detail-left-hotproducts__2&cur_warehouse=CN

LED bar graf

Pfevzato a upraveno z https://static.puhy.cz/bmz cache/0/05¢6a917c51b14803b30d893b574beb8.image.550x550.ipg



https://static.puhy.cz/bmz_cache/0/05c6a917c51b14803b30d893b574beb8.image.550x550.jpg

LED dioda
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Pfevzato a upraveno z: http://www.circuitbasics.com/arduino-7-segment-display-tutorial/



http://www.circuitbasics.com/arduino-7-segment-display-tutorial/

Rezistor

* Rezistor ma odpor
* Hodnota v Ohmech (€2)

e Spojovani do série
e Spojovani paralelné



Znaceni rezistoru

Prvni Druhy Treti i . Teplotni
Barva . . . Nasobitel | Tolerance .
prouzek | prouzek | prouzek koeficient
cerna 0 0 0 1
hnéda 1 1 1 10 +1% 100
Cervena 2 2 2 100 +2% 50
oranzova 3 3 3 1k 15
zluta 4 4 4 10k 25
zelena 5 5 5 100k +0,5%
modra 6 6 6 1M +0,25%
fialova 7 7 7 10M +0,10%
Seda 8 8 8 +0,05%
bila 9 9 9
zlata 0,1 +5%
stfibrna 0,01 +10%

Teplotni koeficient = ppm/°C
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Pfevzato a upraveno z: https://publi.cz/books/376/01.html


https://publi.cz/books/376/01.html

Zapojeni LED diody

e Dvé moznosti:

AN AN
PIN13 > h PIN13 >




Tlacitko

* Dvé moznosti
— S pullup resistorem
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pinMode ()

Syntax
pinMode (pin, mode)
Parametry:
e pin: Cislo pinu, ktery chcete pouzit (v obrazku
hnédé)
* mode: INPUT, OUTPUT, or INPUT_PULLUP



Tlacitko

e Zabudované pullup resitory
— Hodnota mezi 20-50 k€2
— Nastavit v prikazu pinMode() jako INPUT _PULLUP

pinMode (3, INPUT PULLUP); // set pin to input

— nebo

pinMode (3, INPUT) ; // nastavi pin 3 jako vstup
digitalWrite (3, HIGH); // zapne pullup resistor



Obrazek PinOut Arduina
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Co je to program?

* Sled instrukci vedouci ke splnéni néjakého
ukolu

e Specifika programu pro jednocCipové
mikropocitace
— Konfiguracni cast

— Vykonna — nekonecna smycka



Arduino IDE

* Online:
* https://create.arduino.cc/
e Offline:



https://create.arduino.cc/

Pripojeni desky k Arduino IDE

Pripravit desku arduino a USB kabel
Stahnout program Arduino (IDE)
Pripojit desku

Instalovat ovladace

Spustit Arduino IDE

Otevrit priklad B1ink

Vybrat pouzivanou desku

Vybrat sériovy port

Prelozit a nahrat program



Pripravit desku arduino a USB kabel

Arduino UNO USB kabel (A plug to B plug)

www.arduino.cc/en/Guide/Windows.html#tocl




Stahnout program Arduino (IDE)

e Ze stranky:

https://www.arduino.cc/en/Main/Software



Pripojit desku
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https://en.wikipedia.org/wiki/USB_(Physical)



Instalovat ovladace

Pripojit Arduino desku k PC. Probéhne neuspésny pokus o instalaci
ovladacu.

Otevrit spravce zarizeni

Otevrit polozku Porty (COM & LPT). Méli by jste zde najit port: "Arduino
UNO (COMxx)". Pokud ne tak v neznamych zafizenich "Unknown Device".

Right click on the "Arduino UNO (COmxx)" port and choose the "Update
Driver Software" option.

Next, choose the "Browse my computer for Driver software" option.

Finally, navigate to and select the driver file named "arduino.inf", located
in the "Drivers" folder of the Arduino Software download (not the "FTDI
USB Drivers" sub-directory). If you are using an old version of the IDE
(1.0.3 or older), choose the Uno driver file named "Arduino UNO.inf"

Windows will finish up the driver installation from there.



Struktura programu

/ *
Blokovy komentar

*/

// tadkovy komentar

// funkce setup probéhne pouze 1lx
void setup() {

}

// funkce loop se opakuje do ,nekoneéna"“
void loop () {

}



/*

Prvni program,

Autor: MS

Datum: 10.10.2018
*/
void setup () {

pinMode (13, OUTPUT); // inicializuje digitdlni pin 13 Jjako vystup

void loop () {
digitalWrite (13, HIGH); // pin 13
delay (1000) ; // pockat
digitalWrite (13, LOW) // pin 13
delay (1000) ; // pockat

log 1 (5 V)
1000 ms t.j. 1 vterinu
log 0 (0 V)
1000 ms t.j. 1 vterinu



Ukoly

* Rozsvitit LED
 Zhasnout LED

* Na tlacitko rozsvitit LED
* Na tlacitko zhasnou LED

(rizna zapojeni tlacitka a LED)



mm_._\_\_

W.\._”
+ AG+ E V4 T
e ¢
—
L
= _I__I__.h
a
a3
Ve INS
0P T g =
hY Z( e
D
=z -
a
d31 -
= T S LN
SoT I e o > b N
&y 4¢ e



+5V

3 pn

T
S5 QL7217 aan
¢ Td
_Ng_m . =
—
ysngmS %zww
ol
—
(T
=z [1]2
(o

b

GNDD



* 10LED

HSN-2510SR

5|

J
£

H o9 4 4 (1

I

&

.'ﬁ.

S

B A4

G
IT 21 8T #1 <1 891 AT B1 61 0%

S284348%:

]|



PWWM

e Co je Pulse Width Modulation (pulzné Sirkova

modulace)?

* Jedna z moznosti, jak z digitalniho signalu
udelat skoro analogovy

-

-

|_|

1

—

—

—

0% duty cycle

| 10% duty cycle

| 25% duty cycle

.
—

— -
|

A0% duty cycle
g% duty cycle

100% duty cycle

Zdroj: https://www.arduino.cc/en/Tutorial/SecretsOfArduinoPWM






Pouziti CMOS IO

74HC595 (HC) znamena CMOS technologie

Uroven vystupniho logického signalu je dana
hodnotou napajeni - VDD. Napétova Uroven
oude v rozsahu 0 do VDD.

Low level ,,0 je nékde mezi 0 and 1/3 VDD a
High level ,,1“ je mezi 2/3 VDD a VDD




Pouziti CMOS 10

POZOR

NIKDY nenechavat CMOS vstupy nezapojené
(anglicky float).

NIKDY nepripojuj vstupy obvodu bez zapojeného
napajeni. Jinak.
VZDY nejprve pfipoj napajeni



TTL logika

TTL 1O pracuje v rozmezi O - 5.

Napajeci napéti Vcc je typicky 4.75V - 5.25V

Rozsah 0 - 0.8 V odpovida logické urovni , 0

Rozsah 2 — Vcc od

oovida logické urovni ,, 1“



/4HC595

* Posuvny registr

* Zapojeni ENE
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Fig.1 Pin configuration. Fig.2 Logic symbol.
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/4HC595

slafolalatatzls

Al

e Vystupy data paralelni: Q0-Q7
e Vystupy data sériova: Q7S
* Vstupy:

— D, (Data Serial) - Data

— MR’ (Master reset) - Reset

— OE’ (Output Enable) - Enable

— SH_p (Shift Clock Pulse) - Shift
— ST.p (Store Clock Pulse) - Store
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74HC595
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Fig.1 Pin configuration. Fig.2 Logic symbol.
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LED Matice 1588BS

Pin Column Row
(LED Matrix) (+ Pole) (- Pole)

1 4 .

2 2 .

3 . 2
4 . 3
5 1 .

6 . 5

7 3 .

8 6 .

9 . 8
10 . 7
11 7 .
12 . 1
13 5 .
14 . 4
15 . 6
16 8 .




LED Matice

* Kodovy generator:
— https://xantorohara.github.io/led-matrix-editor/#



https://xantorohara.github.io/led-matrix-editor/
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LED Matice
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