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ginsaideriag Niie ESP32 Trinamsiau wihi
Traffic Light - Red GPIO 13 OUTPUT waaa lingase (Trluag)
Traffic Light - Yellow GPIO 12 OUTPUT waad Ieseundon (Ivimaes)
Traffic Light - Green GPIO 14 OUTPUT uaad Iloygnalii (lWiden)
Servo Motor GPIO 26 OUTPUT (PWM) | AIUANMINYY 0-90 BIA
IR Sensor (IN) GPIO 34 INPUT MUV Active LOW
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LED GPIO 15 OUTPUT auiieszuuIa (System ON)
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Ultrasonic #2 GPIO 19 (Trig) / 18 (Echo) | OUTPUT/INPUT | Jaszezviazesvonii 2
Ultrasonic #3 GPIO 19 (Trig) / 18 (Echo) | OUTPUT/INPUT | Faszezrietesvonii 3
OLED GPIO 21 (SDA) /22 (SCL) 2C miéami%’agmmn 12C
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5. MINNUUVBIIZVY (System Operation)

5.1 MWIIUFTNU (System Overview)

s & o ' 04
ﬁﬂ?ﬂ@lﬂﬂiiiﬁﬁﬂ“V‘IGI!L’)SEUI’N§$1J‘1_IQﬂf‘)f‘)ﬂll“]J“]J1uﬁﬂym$ﬁﬂﬂﬁu@\1ﬂﬂmﬂﬂﬁm (Event-driven Architecture)
s ° o ' ' 4 4 S o
Iﬂﬂﬂ@‘iﬂ ESP32 "1]31/]1@11111!@1] ‘Viﬂﬂ@ﬂNGl@Lﬁ@Q Lﬁamafﬂﬁa‘uﬁmumaamuwmsmazm
' H Y
uazéﬁmimuauamam@mmﬁnﬂﬂﬁuiumum LYY ﬂﬁﬂﬂﬂu mimnwumuwmum’f}aaﬂ

A = [ o o a
‘Wi'ﬂfﬂilﬂﬁEJ’HLLIIEN5$ﬂzWTQQTﬂLGﬁUL“ﬂﬂiﬂaﬁﬁ"ﬁcﬂuﬂ
5.2 MAVVUADUNITNINU (Operational Flow)

5.2.1. szvuidla-TanazmsiSudu (System Power Toggle)
Y U = & A @ o J a
A1 uannsanatfu (Push Button) 1193 A0 @@ UE0IUZNMININUVBITZUDTEHITIA (ON)
~ ° VA A H Y I ' A A o o &
uazlla (OFF) Tagd Iwa Buzzer azdudoufoudun 1 asannasiinatjumodududida
- gz ON: vaoa Wl LED #de@aai14, 1117190 OLED ta@addan1y "SYSTEM ON!"
uaz Twga Iaswsuaas liduag
v '
- @914z OFF: viaoa Il LED suas, linugndaliedludumiila (asda Tugi@) uazniine OLED

AAIYeAIN "SYSTEM OFF"

5.2.2. i%‘]J‘]Jﬂ'J‘]Jf;]ﬂJTIN!%Hﬁ]H‘i]?Jﬂ (Auto Entry Gate)

& Ia a
oy o UNIUTALT NUMUNAT VNV UNIH UL
szUvIzimIasaeUTuIuInsudivenagneluauneuoyaa i
aad A

NIAUTNUNIG ;

A I oA ] Y] I A ~
1. Tas1esnlaswilumimane tazniinae OLED uaaddaany "WAIT / CHECKING..." dlunal 2 31

= I ==t 9 Y
2. Iasesnlaswiludiier uazuiinae OLED uaaadan1y "WELCOME!"
s P vy X = ' a A A v A '
3. 1505 Iweweideon TUnuau (1yuIn 0 D3 90 B99N) LAzMUINAT 3 INTie TRe UM IMUZIARD UMY

v 4
4. FTVVHUTIUIUGUNINUE (parkedCars) INUAY 1 AU
5. 103 Tawewnes datla liiuas (vyuin 90 i 0 03e) uag Ilaanindudluduag
9

AAA A ]
NIUUNUNIDAAY :

Ifinuaz lignitlaeen wazniine OLED szuaasdoniuifon "NO SPACE / PARKING FULL"



5.2.3. STUUATIVIVNI0ON (Exit Detection)
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6. m@%fﬂﬁﬂ (Source Code)

6.1 lTaus13M¥14mM 391979 (Required Libraries)
o o g Y X a . o d A @ ' Y o ' o
mahanuvesszuiuiudesiianlansis (Library) d15031) iietolunmssamslugasisg Thausudy

Y =\ a a @ a A
ESP32 llﬂﬂﬂNll’]Ji$ﬁ'ﬂ‘ﬁﬂ1W Aes1eazien luasnen 3

5139 3 1M lau3NFlugamds (Firmware)

A ~ Yy

¥olausi3 wnn
Wire.h famsmsdeasvoyauuy 12C dmSunive OLED
Adafruit GFX.h lavsiinandmsumsaiannilauasdsnysuuniinee

Adafruit_SSD1306.h | 1510 (Driver) mmizdn$unaiuguae OLED ju SSD1306

ESP32Servo.h aunumsdedyana PWM lduses Tauemesuuuesa ESP32

a d o
soc/soc.h Uaszuuuesialvan (Brownout Detector)

A o A d o A s 2 H
soc/rtcicntlireg.h L‘Wiﬂﬂmﬂu‘uaimL%@mmﬂmamﬁ]ST’mﬂm’aimﬂizuﬁhlﬂqﬂuizﬂznmﬁuq




6.2 yam1dalsunsu (Firmware Code)
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o V@ A ’ 7 o H o v A
“lzﬂﬂ1ﬁ\1ﬂ1ua1\u‘lluw\|§1]Ll?ﬁﬂﬂﬂﬁﬂuimﬁ%ﬂuﬂﬁﬂ’)ﬂﬂﬂﬂW‘J‘VINﬂWNWJJﬂﬂl@\iigﬂﬂﬁ]ﬂﬂﬁﬁTﬂ%ﬂﬂﬁﬂﬂﬁ]ﬂiﬂ

ee

#include <Wire.h>

#include <Adafruit GFX.h>
#include <Adafruit SSD1306.h>
#include <ESP32Servo.h>

/) - Taaduiu lian vesady -

#include "soc/soc.h"

#include "soc/rtc_cntl reg.h"

J/ - &390 OLED —

#define SCREEN_WIDTH 128 // ﬂ'ﬂlJﬂi}Nﬁ]E] OLED
#define SCREEN_HEIGHT 64 // A711g999 OLED
#define OLED_RESET -1

Adafruit SSD1306 display(SCREEN_ WIDTH, SCREEN HEIGHT, & Wire, OLED RESET);

J/ - fvuaviugingel —

const int redPin = 13;

const int yellowPin = 12;

const int greenPin = 14;

const int servoPin = 26;

const int entrySensor = 34; // IR NN
const int exitSensor = 35; // IR 119901
const int buzzerPin =27; // a1 lng

const int buttonPin = 4; // 1Juna 11la-1laszi

oA a o o v Y
/NN HAINTY " lwﬁfﬂu%ﬁ%UU" ( h“]ﬁ?ﬂfﬂ@@)



const int systemLightPin = 15;

// - MAUAVINY Ultrasonic 3 §2 -
const int trigl = 32; const int echol = 33;
const int trig2 = 25; const int echo2 = 23;

const int trig3 = 19; const int echo3 = 18;

// - amdsaamsaIuaensa -
int parkedCars = 0;
const int MAX_SPACE = 3;

int servoSpeed = 15;

/1 - dlsdmsvijuila-ia -
bool isSystemActive = false;
bool lastButtonState = HIGH;

bool isBuzzerActive = false;

Servo barrierServo;

long getDistance(int trigPin, int echoPin) {
digital Write(trigPin, LOW); delayMicroseconds(2);
digital Write(trigPin, HIGH); delayMicroseconds(10);
digitalWrite(trigPin, LOW);
long duration = pulseln(echoPin, HIGH, 30000);
if (duration == 0) return 999;

return duration * 0.034 /2;

void setup() {



WRITE_PERI REG(RTC_CNTL_BROWN OUT REG, 0); / aszuiiiidanon lvlan

Serial.begin(115200);

Serial.println("\n[SYSTEM] ESP32 Ready! Waiting for start button...");

// GuM31ha1198 OLED

if(!display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) {
Serial.printIn(F("SSD1306 allocation failed"));

¥

display.clearDisplay();

display.setTextColor(WHITE);

pinMode(redPin, OUTPUT); pinMode(yellowPin, OUTPUT); pinMode(greenPin, OUTPUT);
pinMode(buzzerPin, OUTPUT);
pinMode(entrySensor, INPUT); pinMode(exitSensor, INPUT);

pinMode(buttonPin, INPUT _PULLUP);

/a8 Wlerauzszuuiu ouTPUT nazdaldau linounsuizy
pinMode(systemLightPin, OUTPUT);

digital Write(systemLightPin, LOW);

pinMode(trigl, OUTPUT); pinMode(echol, INPUT);
pinMode(trig2, OUTPUT); pinMode(echo2, INPUT);

pinMode(trig3, OUTPUT); pinMode(echo3, INPUT);

digital Write(buzzerPin, LOW);
barrierServo.attach(servoPin);

barrierServo.write(0);



/rnrhaeEudunoudaszuy

display.clearDisplay();

display.setTextSize(2);

display.setCursor(5, 15); display.print("SYSTEM OFF");
display.setTextSize(1);

display.setCursor(20, 40); display.print("PRESS TO START");

display.display();

void loop() {

1

i aminatly (Waila szum)

1

bool currentButtonState = digitalRead(buttonPin);
if (lastButtonState == HIGH && currentButtonState == LOW) {
isSystemActive = lisSystemActive;

digital Write(buzzerPin, HIGH); delay(150); digital Write(buzzerPin, LOW);

if (isSystemActive) {
Serial.println("\n>> SYSTEM: ON");
display.clearDisplay(); display.setTextSize(2); display.setCursor(10, 25); display.print("SYSTEM ON!");

display.display();

/1 dadla laouzszuy wiedlamies

digitalWrite(systemLightPin, HIGH);

delay(1500);
}else {

Serial.println("\n>> SYSTEM: OFF");



display.clearDisplay();

display.setTextSize(2); display.setCursor(5, 15); display.print("SYSTEM OFF");
display.setTextSize(1); display.setCursor(20, 40); display.print("PRESS TO START");
display.display();

barrierServo.write(0);

digitalWrite(redPin, HIGH); digitalWrite(yellowPin, LOW); digitalWrite(greenPin, LOW);

i dadlaTWaouzssuy ifeilamie
digitalWrite(systemLightPin, LOW);

}

delay(200);

H

lastButtonState = currentButtonState;

if (isSystemActive == false) return;

1

/1. 5LUUAOUNDYIDA 5 K.

1/

long distl = getDistance(trigl, echol);
long dist2 = getDistance(trig2, echo2);

long dist3 = getDistance(trig3, echo3);

if ((dist] > 0 && dist] <= 5) || (dis2 > 0 && dist2 <= 5) | (dist3 > 0 && dist3 <= 5)) {

digital Write(buzzerPin, HIGH);,

if (isBuzzerActive) { Serial.printIn("- WARNING: sonoelnamunany s ¥1."); isBuzzerActive = true; }
}else {

digitalWrite(buzzerPin, LOW);

if (isBuzzerActive) { Serial.println("- OK: § 3831]61695&1"); isBuzzerActive = false; }



1

/2. vihvovdn tag Tuaq

1

digitalWrite(redPin, HIGH); digitalWrite(yellowPin, LOW); digital Write(greenPin, LOW);

display.clearDisplay();

JUTTNAVU (1UIUTD)
display.setTextSize(2);
display.setCursor(0, 5);

display.print("PARK: "); display.print(parkedCars); display.print("/"); display.printt(MAX_SPACE);

//DFINAAN (ADIUL)
display.setTextSize(1);
display.setCursor(0, 40);
if (parkedCars >= MAX_SPACE) {
display.print(">> LOT IS FULL <<");
}else {
display.print("LOT IS AVAILABLE");
}

display.display(); // 41 veuaaina

1

//3. N3N (IR 1 Madninen)

1

if (digitalRead(entrySensor) == LOW) {

if (parkedCars < MAX_SPACE) {



digitalWrite(redPin, LOW); digitalWrite(yellowPin, HIGH);

display.clearDisplay(); display.setTextSize(2);

display.setCursor(0, 10); display.print("WAIT");

display.setTextSize(1); display.setCursor(30, 40); display.print("CHECKING...");
display.display();

delay(2000);

digitalWrite(yellowPin, LOW); digitalWrite(greenPin, HIGH);

display.clearDisplay(); display.setTextSize(2);

display.setCursor(15, 25); display.print("WELCOME!"); display.display();

for (int pos = 0; pos <= 90; pos += 1) { barrierServo.write(pos); delay(servoSpeed); }

delay(3000);

parkedCars++;

digitalWrite(greenPin, LOW); digital Write(yellowPin, HIGH);
display.clearDisplay(); display.setTextSize(2);

display.setCursor(5, 10); display.print("CLOSING..."); display.display();

for (int pos = 90; pos >= 0; pos -= 1) { barrierServo.write(pos); delay(servoSpeed); }

}else {
display.clearDisplay(); display.setTextSize(2);
display.setCursor(10, 10); display.print("NO SPACE");
display.setTextSize(1); display.setCursor(20, 40); display.print(">> PARKING FULL"); display.display();

delay(3000);



}

while(digitalR ead(entrySensor) == LOW) { delay(100); }

}

1

//4. elisnoan (IR 2 VINﬂﬂﬂﬁNTu)

1

if (digitalRead(exitSensor) == LOW) {

if (parkedCars > 0) {
parkedCars--;
display.clearDisplay(); display.setTextSize(2);
display.setCursor(5, 10); display.print("THANK YOU!");
display.setTextSize(1); display.setCursor(15, 40); display.print("HAVE A GOOD DAY"); display.display();
delay(2000);

}

while(digitalRead(exitSensor) == LOW) { delay(100); }
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8. uﬂagﬂuaz%’amummz (Conclusion and Future Work)
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