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Arduino

©,0,

* 2005, Torino, IT ARDUINO

e Micro Controller

e C++
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Atmel  Arduino

Atmel Microcontrollers
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Pins

 Ta Pndlaka pin ival e XpNOLUOTIOLOUV TLG
eloobol-e€0dol kal éXOUV — pinMode(pin,type)
2 otaBpuec povo. (0N 1) * Type: INPUT,OUTPUT
(0- +V) — *INPUT_PULLUP

* Ta PWM pin givat — digitalRead()
eloodoL-e£660L kat éxouv — digitalWrite()
255 otdBuec. (28 bit) - a”a:ogRead()

P e — Writ

* Ta avaloyikd pin ivat analogWrite()

LOVO €L0080L Kall

vrtootnpilouv 1023
otaBueg. (21%bit) (0-+V).



Pinout

D5, A0 VCC
D3, A3 D2, A1
‘D4, A2 *D1

GND DO

D# = Digital (* = PWM)
A# = Analog In
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Development Environment

Arduino IDE

Arduino pro IDE (BETA)
Visual Studio Code
Atmel Studio
Tinkercad Circuits
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Kouprt - Led

int ledPin = 5;
int buttonApin =9;
int buttonBpin = §;
byte leds = 0;

void setup() {
pinMode(ledPin, OUTPUT);
pinMode(buttonApin, INPUT_PULLUP);
pinMode(buttonBpin, INPUT_PULLUP);

} 2
>
void loop() { =
if (digitalRead(buttonApin) == LOW) { ) <
digitalWrite(ledPin, HIGH); § O
} z
if (digitalRead(buttonBpin) == LOW) { ®
digitalWrite(ledPin, LOW);
}
}
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Koupurl - ZelpLakn

// digital pin 2 has a pushbutton attached to it. Give it a
name:

int pushButton = 2;

// the setup routine runs once when you press reset:

void setup() {
// initialize serial communication at 9600 bits per second:
Serial.begin(9600);
// make the pushbutton's pin an input:
pinMode(pushButton, INPUT);
Serial.print(“The button’s state is”);
Serial.printin(“:”);

| 1

258

NI SOTYNY WIMOd

SEYEZT O WAPDAS

eese legee
// the loop routine runs over and over again forever: EEEEE EEEEE
void loop() { sais
// read the input pin: Gesse eesee
int buttonState = digitalRead(pushButton); EEEEE EEEEE
// print out the state of the button: seees saess
Serial.printIn(buttonState); scssel cssee
delay(1); // delay in between reads for stability EEEES EEEEE
}

Eloaywyn otn Poumotikn pe xprion Arduino
Avtwvng Zmovog



AlwcOntnpoac Yrnepnywv

HC-SR04, PiNG))) ktAn Nwc Asttovpyei
* 4pin * 0O--0

— VCC 5V — ))))>>>>>> |
— GND — << ({1
— Trigger

— Echo s
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Aiyn dvowkn

AX = Xpovoc Artokplonc/29/2 .

AlwcOntnpoac Yrnepnywv

Specifications
o Power supply: 8V DC

Taxvutnta nxov 340m/s

— A « Quiescent current: <2mA
Mo XPNOHOo G HSGC/Cm « Effectual angle: <15°
e 29 usec/cm  Ranging distance: 2cm — 500 cm
« Resolution: 1 cm
O r‘lxoq 'E(I&SEQJE Vol T[dEl. e Ultrasonic Frequency: 40k Hz
Kot va €pBet n{_
Metprioope oAkd xpdvo = :
Apat RaY
'.‘ (\ / \ )

.4 5
1
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Texvika XapaKTneLoTIKA

Practical test of performance.

Best in 30 degree angle



Kwdikac Xelplopov Zuvdeouoloyla

void loop()

{

delay(100);

}

// establish variables for duration of the ping,
// and the distance result in inches and centimeters:
long duration, cm;

// The sensor is triggered by a HIGH pulse of 10 or more microseconds.
// Give a short LOW pulse beforehand to ensure a clean HIGH pulse:
pinMode(trigPin, OUTPUT);

digitalWrite(trigPin, LOW);

delayMicroseconds(2);

digitalWrite(trigPin, HIGH);

delayMicroseconds(10);

digitalWrite(trigPin, LOW);

// Read the signal from the sensor: a HIGH pulse whose

// duration is the time (in microseconds) from the sending
// of the ping to the reception of its echo off of an object.
pinMode(echoPin, INPUT);

duration = pulseln(echoPin, HIGH);

// convert the time into a distance
c¢m = microsecondsToCentimeters(duration);

checkecm(cm);

Elcaywyn

long microsecondsToCentimeters(long microseconds)
{
// The speed of sound is 340 m/s or 29 microseconds per centimeter.
// The ping travels out and back, so to find the distance of the
// object we take half of the distance travelled.
return microseconds / 29/ 2;

}

void checkcm (long distance)
{
//\f distance <Limit, turn builtin led on
if (distance < 4)
{
digitalWrite(LED_BUILTIN,HIGH);
}
else
{
digitalWrite(LED_BUILTIN,LOW);
}
}

www.arduino.cc

POWER ANALOG IN
SV6ndVin 01 2345



AANOL olloOnTNpec amootaonc

* IR
* LIDAR
* ToF
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BiBALOONKEC

e [wa va pnv Eovaypadou e KOUMATLO KWOLKO TTOU
non vmapyouv, xpnotpornotoUpe BLBALoONKeC.

e JuvnOwc teAewwvouy o€ .h
* [Ix Wire.h, Servo.h



Servo.h

Meplexel tov BonONTKO KWOLKA yLOL VAL XELPLOTOUE
oeppo.
Servo.attach(pin 9 1 10)

— ylo va oplooupe evayv oepPo
Servo.read()

— yLa va Stafacouvpe tnv ywvia meplotpodpnc
Servo.write(degrees)

— yla va yuploel degrees poipec o ogpfBo.



Kwwvntnpac 2epPo

* EAeyxopevoc pe
NMOAMOUC

 H éudpkelo Tov MaApou
uetodppaletal o€ LOLPEC
nePLOTPoPNC.
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2epBo + Yrepnyotl = Pavtap
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Kwvntnpac ammAoc

*  Max(pin)=40mA

« Recommended(pin)=20mA

e Typical Motor = 100mA

* Xpnon tpaviiotop cav «pubuloty Suvaung».

* Xpnion PWM Bupag otnv elcodo tou tpaviiotop.

* Ooo o oAU pevpa divoupe oto tpaviiotop
TO0O0 TILO TIOAU TtaipVEL O KLVNTHPAC.

e Abvoaun Kwntipoa =2 Mwkpn Aoyw
TiEPLOPLOPEVWY MA. MeploooTtepn HECW AAAWY
oXESLOUWV.

e [IPO2OXH!!!
Xpnon 610dou yLa tov mePLopLopo «avtiotpodou
PEVOTOCY ATIO TOV KLvNTrpa.
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int motorPin = 3;

void setup() {

void loop() {

Kwvntnpac anAoc

Arduino1

pinMode(motorPin, OUTPUT); 5V
Serial.begin(9600); Poper
while (! Serial);

Serial.printIn("Speed 0 to 255"); Arduino
if (Serial.available()) {

int speed = Serial.parselnt();

if (speed >=0 && speed <= 255) {

analogWrite(motorPin, speed);

}

}
GND

Vin

Digital Input/Output
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Wire.h

XpnOLOoTOoLELTaL O * Oeppokpaocioc (LM35)

moAAoUG aoONTAPES, e« Oled 00dveC

000VEC KTATT ,
S * EmttoyuvolopeTpa Kot

yupookoriia (MU-6050).
Wire.read()
Wire.write()



GPS Sensor — (NEO-6M)

Max Tracking Satellites 22
Horizontal Position Accuracy 2.5m
Navigation Update Rate 1HZ (5Hz maximum)

Cool start: 27s

VIR B . 3 Capture Time .
i g Hot start: 1s
looons Navigation Sensitivity -161dBm
xomg i
' Communication Protocol NMEA, UBX Binary, RTCM
Serial Baud Rate 4800-230400 (default:9600)
Operating Temperature -40°C~ 85°C
Operating Voltage 2.7V~ 3.6V
Operating Current 45mA
TXD/RXD Impedance 510Q
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GPS Sensor — (NEO-6M)

e GPSRX->TXARDUINO
e GPS TX->RXARDUINO

#include <SoftwareSerial.h>

/I Choose two Arduino pins to use for software serial
int RXPin = 2;

int TXPin = 3;

//Default baud of NEO-6M is 9600

int GPSBaud = 9600;

/I Create a software serial port called "gpsSerial”
SoftwareSerial gpsSerial(RXPin, TXPin); I
SGPRMC, ,V, , /s s/r/er N¥53
SGPVTG, /s,y sy, N*30

void setup() { $GPGGR, ,,,,,0,00,99.89,,,,,,%48

/I Start the Arduino hardware serial port at 9600 baud SGPGSA, B, L, srrrrrrrrrsr99.99,99.99,95.55%30
Serial.begin(9600); $GPGSV,1,1,00%78

// Start the software serial port at the GPS's default baud SGEGLL, /s, , V, N 64
gpsSerial.begin(GPSBaud);

}

void loop() {

/Il Displays information when new sentence is available.
while (gpsSerial.available() > 0)
Serial.write(gpsSerial.read());

}

Eloaywyn otn Poumotikn pe xprion Arduino
Avtwvng Zmovog



GPS Sensor — (NEO-6M)

 NMEA STANDARD
* Parsers

— Libraries
) Location: Not Available
* TinyGPS Date: 4/26/2020

e NeoGPS Time: 17:03:36.00

* TinyGPS++

4 4.7 37.925 23.749 8483 04/26/2020 17:31:19 €36 165.10 0.00 3.26 N 2398 316.73 NW 11229 18 0
4 4.7 37.925 23.745 9491 04/26/2020 17:31:20 €47 165.10 0.00 3.26 N 23938 316.73 NW 11270 18 0
4 4.7 37.925 23.745 1049 04/26/2020 17:31:21 654 165.10 0.00 3.26 N 2398 316.73 NW 11311 18 0
4 4.7 37.925 23.745 1150 04/26/2020 17:31:22 662 165.10 0.00 3.26 N 2398 316.73 NW 11352 18 0
3 4.7 37.925 23.745 1251 04/26/2020 17:31:23 674 165.10 0.00 3.26 N 2398 316.73 NW 11393 18 0
3 4.7 37.925 23.745 1352 04/26/2020 17:31:24 €84 165.10 0.00 3.26 N 2398 316.73 NW 11434 18 0
3 4.7 37.925 23.745 1453 04/26/2020 17:31:25 €95 165.10 0.00 3.26 N 2398 316.73 NW 11474 18 0
3 4.7 37.925 23.745 1554 04/26/2020 17:31:26 702 165.10 0.00 3.26 N 2398 316.73 NW 11515 18 0
3 4.7 37.925 23.745] 1654 04/26/2020 17:31:27 710 165.10 0.00 3.26 N 2398 316.73 NW 11555 18 0
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NEO-6M alternatives

Ublox NEO-7M
— 56 channels

Ublox NEO-M8N

— 72 channels, 10Hz, BeiDou
Adafruit Ultimate GPS Breakout
— 66 channels, -165dBm

G28U7FTTL



Arduino Alternatives

ESP8266
ESP32
Realtek Ameba

SBCs

— Raspberry PI
— Orange PI
— NVIDIA Jetson Nano

Otwonmote pe GPIO
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BONUS

 RASPBERRY Pl + GPS = BFF?

- Connect
- Enable Serial Interface

- Install Gpsd
- sudo gpsd /dev/serial0 -F /var/run/gpsd.sock

- Cgps



