Meranie vzdialenosti ultrazvukovym senzorom

Pomocky:
V mojom projekte sme pouzili dosku Arduino Uno, ultrazvukovy senzor HC-SR04,
reproduktor, dve LED diédy (zelenu a ¢ervenu) s dvoma rezistormi o velkosti 5kQ.

Opis:

Ultrazvukovy senzor vytvara zvuk s frekvenciou 40 kHz, ktory sa odrazi od objektu pred nim
a vrati sa naspat do snimaca (vid obrazok ¢.1). Senzor je pripojeny na Arduino dosku pricom malym
programovanim ziskame hodnoty vzdialenosti v centimetroch. Senzor meria vzdialenost z intervalu
<2cm; 450cm>. V mojom projekte bola hranica vzdialenosti 50 cm (int DISTANCE_THRESHOLD), kde
po prekroceni sa kazdych 10 cm zvySovala frekvencia.

Dal3im programovanim uré&ime akusi hranicu vzdialenosti. Pokial bude objekt za hranicou
bude svietit zelena LED didda. Ak bude objekt blizSie ako je dana hranica bude svietit ¢ervend LED
didda. Pri priblizeni objektu za hranicu sa spusti reproduktor, ktory zacne pipat s tromi réznymi
frekvenciami (interval medzi pipnutiami — ako senzor pri civani v aute), ¢im je objekt blizsie tym
vysSia frekvencia.

Pomocou kniznice matplotlib v Pythone spracujeme data v redlnom ¢ase. Namerané hodnoty
by sme mohli pouzit napriklad na vypocitanie periddy kyvadla.
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Obrazok 1 - ultrazvukovy senzor



Schéma:
Z technickych pricin sa nezhoduje kéd do Arduina so schémou (€. vstupov).

Obradzok 2 - schéma



int trigPin=13;
int echoPin=11;

float pingTime; //time for ping
float targetDistance;

float speedOfSound=776.5;

int
int
int
int

LED_PIN1
LED_PINZ
piezePin
DISTANCE

veid setup()

// put your setup code here,

4;
37
8;

tc travel from sensor to target and return

//Speed of scund in miles per hour

THRESHOLD = 50; // centimeters

{

Serial _.begin(9600);
pinMode (trigPin, OUTPUT);
pinMode (echoPin, INPUT);
pinMcode (LED_PIN1, OUTPEUT);
pinMode (LED_PIN2, OUTPUT);

wvoid lecop()
digitalWrite(trigPin, LOW);
delzyMicroseconds (2000);
digitalWrite(trigPin, HIGH);
delayMicroseconds (15);
digitalWrite(trigPin, LOW);
delsyMicroseconds (10);

{

to run once:

pingTime = pulseIn{echoPin, HIGH); //pingTime is presented in microceconds
pingTime = pingTime/1000000;

pingTime = pingTime/3€00;

targetDistance = speedOfScund * pingTime; //in miles -> (speed cof scund was miles)
targetDistance = targetDistance/2;

targetDistance = targetDistance*160534.4; //Convert miles to centimetres

Serial .printin(targetDistance);
if(targetDistance < DISTANCE_THRESHOLD) {
digitalWrite (LED_PIN1, HIGH); // turn on LED
digitalWrite(LED PIN2, LOW);
if((targetDistance < DISTANCE THRESHOLD) && (targetDistance > (DISTANCE_THRESHOLD-10))) {
tene (piezoPin, 1750, S);
delay(250);
noTone (piezoPin) ;

}

}

else if ((targetDistance <=
teone (piezoPin, 7€0, S);
delay(150);
noTone (piezoPin);

else if

({

targetDistance <=

tone (piezoPin, 270, 5);
delzy(100);
noTone (piezoPin) ;

}

(DISTANCE_THRESHOLD-10)) && (targetDistance > (DISTANCE_THRESHOLD-2Z0)))

(DISTANCE_THRESHOLD-20)) && (targetDistance > (DISTANCE_THRESHOLD-30)))

else if (targetDistance <= (DISTANCE_THRESHOLD-30)) {
tone (piezoPin, 480, 5);
delay(€0);
noTone (piezoPin) ;

else {
digitalWrice (LED PIN1, LOW);
digitalWrite (LED_PIN2, HIGH);
delay(100);

}

//delay tenth of a

// turn off LED

second to slow things down a little.

Obrazok 3 - kéd
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