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* |n this project we created a traffic alarm
system.

INTRODUCTION * You will see through the slides the

series of different wires, LEDs, and
much more that we had to put together
to make this system work.
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ESP32
Screenshot
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dlagram json  Library Manager

/* ESP32 WiFi Scanning exanple *

: . e Microcontroller mounted and

Serial.begin(115260) ;

ial.println(~Initializing WiFi.
WiFi.mode (WIFI_STA);

| i powered ON

void loop() {
Lprintln(*scanning.
/{ WiF1i.scanNetworks will
int n = WiFi.scanMetworks
rintln(~Scan done!
o {
intla(“No networks found.

return the number of networks Found

erial.println(” netuarks found™);

for (dnt 4= ;1< n; e) {

/1 Print SSID and RSSI for each

erial.print(d + 13

sertal print(*: *);

serial.print(WiF1.5510(1));
ial.prin

(M)
(WIFILRSSI(4));

-print(")");

tln( (WiFL.encryptionType(1) == WIFI_AUTH_OPEN) ?

1n("");
bit before scanning again

(5000);




ESP32 Setup done!
VV|F| SCan Scanning. ..

Scan donel

1 networks found
1: Wokwi-GUEST (-72)

Screenshot of Serial Monitor
showing the available networks
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Picture of circuit
with working LEDs

e ESP 32 Board

e Colored LEDs: Red, Yellow and
Green

* Wires
e Breadboard




Screenshot
of code In
the Code

Editor

Screenshot of code in the Wokwi
Code Editor showing your name in
the comment

WOKWIi g savE ' ~ | | & SHaRe
sketch.ino @ diagram.json @ Library Manager ™

Anthony Norman =
// Module #3 project
const int red_LED1 = 14; // The red LED1 is wired to ESP32 board pin GPIO14
const int yellow LED1 = 12; // The low LED1 is wired to ESP32 board pin GPIO12
const int green_LED1 = // The green LED1 is wired to ESP32 board pin GPIO13

Bowom e

@

r the board

oo -

s
=

red_LED1, OUTPUT); // initialize digital pin GPIO14 (Red LED1) as an output.
(yellow_LED1, OUTPUT); // initialize digital pin GPIO12 (yellow LED1) as an output.
green_LED1, OUTPUT); // initial digital pin GPIO13 (green LED1) as an output.

i

[¥ER N

// the loop function runs over and r again
void loop() {
// The next three lines of code turn on the red LED1
red_LED1, HIGH); // This should turn on the RED LED1
yellow LED1 , LOW); // This should turn off the YELLOW LED1
digitalwrite(green_LED1, LOW); // This should turn off the GREEN LED1

(2008); // wait for 2 seconds

code turn on the green LED1
; // This should turn off the RED LED1
LOW); // Th should turn off the YELLOW LED1

yellow LED1 , HIGH); // This should turn on the YELLOW LED1
green_LED1, LOW); // This should turn off the GREEN LED1

(2e@0); // wait for
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Picture of circuit
with working LEDs

e ESP 32 Board

e Colored LEDs: Red, Yellow and
Green (two sets)

* Wires
e Breadboard




Screenshot

of code In
Wokwi

Screenshot of code Wokwi Code
Editor showing your name in the
comment

WOKWi (@ save | ~ | | & siare @ Module - 4

sketch.ino @ diagram.json @ Library Manager ¥

1 Anthony Norman
// Module #4 project

Bowon e

// Define some labels

const int red_LED1 = 14; // The red LED1 is wired to ESP32 board pin GPIO14
const int yellow LED1 3 The yellow LED1 is wired to ESP32 board pin GPIO12
const int green_LED1 3; // The green LED1 is wired to ESP32 board pin GPIO13
const int red LED2 = 25; // The red LED2 is wired to Mega board pin GPIO25
const int yellow LED2 = 26; // The yellow LED2 is wired to Mega board pin GP
const int green LED2 = 27; // The green LED2 is wired to Mega board pin GPIO 27

@ on

=
@ 0 @~

// the setup function runs once when you press et or p the board
setup() {
e(red_LED1, OUTPUT); i ali d LED1) as an output.
yellow_LED1, QUTPUT); i i in GPIO12 ( w LED1) as an outpt
e(green_LED1, OQUTPUT); / (green LED1) as an output.|
red_LED2, OUTPUT); // i e LED2) as an output.
yellow_LED2, OUTPUT); / itiali digital pin GPI026 ( w LED2) as an outpt
initialize digital pin GPIO27 (green LED2) as an output.

Womoe

@

// the loop function runs over and over again for
void loop() {

WM e

B

lines of code turn on the red LED1
red_LED1, HIGH); // Thi ould turn on the RED LED1
allirite(yellow_LED1 , LOW); // This should turn off the YELLOW LED1
allri green_LED1, LOW); // This should turn off the GREEN LED1

oo

=1

2
2
2
2
2
2
2
2
2
2

(10@0); //Extended time for Red light#1 before the Green of the other side turns ON

f/ The next three lines of cede turn on the green LED2 for 2 onds
alurite(red LED2, LOW This should turn off the RED LED2
alurite(yellow LED2 , LOW); // This should turn off the YELLOW LED2

This should turn on the GREEN LED2

the red LED1

ould turn on the RED LED1
alurite(yellow LED1 , LOW); This should turn off the YELLOW LED1
alurite(green LED1, LOW); // This should turn off the GREEN LED1

lines of code turn on the yellow LED2
red LED2, LOW); // Th
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Screenshot of circuit
with working LEDs

e ESP 32 Board

e Colored LEDs: Red, Yellow and
Green (two sets)

e 220 Ohm Resistors (optional)
* Push Button

* Wires
e Breadboard




Screenshot

of code In
Wokwi

Screenshot of code in Wokwi Code
Editor showing your name in the
comment

WOKWI B SsAVE -~ 4 sHARE

sketch.ino @ diagram json @ Library Manager

Anthony Norman

// Module #5 project

BowoN e

@

const yellow_LED1 = [/ The
const green_LED1 = 13; // The

=
© 0 @ N

const int green_LED2 = 27; // The
int Xw_value;
const int Xw_button = 19; //Cross

e
[P

¥ Module 5 - Anthony Norman 7

const int red_LED1 = ; // The red LED1 is wired ESP32 board pin GPID14

yellow LED1 is wired to ESP32 board pin GPIO12
green LED1 is w to ES board pin GPIO13

const red_LED2 = 25; // The red LED2 wired to Mega board pin GPIO25
const yellow LED2 6; // The yellow LED2 wired to Mega board pin GPIO 26

green LED2 is wired to Mega board pin GPIO

Walk button

// the setup function runs once when you press reset or power the board

void setup() {
(Xw_button, INPUT_PULLUP);

Serial.begi

i (red_LED1, QUTPUT); // in
e(yellow LED1, OQUTPUT); //

green LED1, OUTPUT); i

(red_LED2, OUTPUT);
(yellow_LED2, OUTPUT); //
(green_LED2, OUTPUT); i

B e

o

~1

void loop() {

21
2
2
2
2
2
2
2
2

O @

Xw_value=digit (Xw_button);
if (Xw_value { // if ©

(green_LED1, )
(yellow LED2 , LOW);
digitalWrite(green LED2, LOW);
for (int ire; i--)
{
Serial.print(” Count

Write(red_LEDL, HIGH): //
(red_LED2, HIGH); //
//wait @.5 second

/1 e ed, 1 = unpressed button

digital pin 14 (Red LED1) as an output.
initialize digital pin 12 (yellow LED1) as an output.
nitial digital pin 13 (green LED an output.

digital pin 25(Red LED2) as an output.
initialize digital pin 26 (yellow LED2) as an output.
nitial digital pin 27 (g n LED2) an output.

// the loop function runs over and r again for

// read the cr 1k button value:

swalk button (X-button) pr
should turn off the YELLOW LED1
ould turn off the GREEN LED1
should turn off the YELLOW LED2
f the GREEN LED2

This should turn on the RED LED1
This should turn on the RED LED2

(red_LED1, LOW); This should turn off the RED LED1

(red_LED2, LOW);

should turn off the RED LED2




Screenshot
of Serial
Monitor In

Wokwi

Screenshot of output in
Serial Monitor
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Creating a Multiple Traffic Light Controller
with a Cross Walk and an Emergency Buzzer



Picture of circuit with
working LEDs and
LCD display

e ESP 32 Board

e Colored LEDs: Red, Yellow and
Green (two sets)

e 220 Ohm Resistors (optional)
Push Button

LCD Unit with Message Display
* Wires
Breadboard
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] // === Anthony Norman ====

// Module #6 project #include <Wire.h» //lcd
f Cl &
const int yellow LED1 ; // The yellow LED1 is wired to ESP32 board pin GPIO12
const int green_LED1 ;3 // The green LED1 is wi to board pin GPIO13
® const int red_LEDZ = 25; // The red LED2 is wired to Mega board pin GPIO25

const int yellow LED2 = 26;
const int green LED2 = 27; // The green LED2 is wired to Mega board pin GPIO 27
int Xw_value;
const int Xw_button = 19; //Cross Walk button

void setup()

F VR

#include <LiquidCrystal I2C.h> //lcd
2); //set the LCD address to

[T}

LiquidCrystal I2C lcd(Bx27
const int bzr // GPIO3

(=T - RN |

1+

const int red_LED1 = 1

-
®

el
Wk

1

Serial. n(11528e);
(Xw_button, INPUT_PULLUP); // @=pressed, 1 = unpress button
; /7 initialize the lcd

backlight();
Cursor(@,8); // column#4 and Row #1

print(™ === CEIS114 ===");
bzr,0UTPUT);
(red_LED1, OUTPUT); // initialize digital pin 14 (Red LED1) as an output.
(yellow_ LED1, OQUTPUT); // initialize digital pinl2 (yellow LED1) as an output.
green_LED1, CUTPUT) initiali igital pin 13 (g ) s an output.
(red_LED2, OUTPUT); // initialize digital pin 25(Red LE output.
yellow_LED2, OQUTPUT); // initial digital pin 26 (yellow LED2) as an output.
green_LED2, CUTPU initialize digital pin 27 (gr )2) an output.

=

Woea =~ o

Screenshot of code in Code Editor
showing your name in the
comment
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Screenshot

of Serial

Monitor

Screenshot of output in
Serial Monitor
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Screenshot of circuit with
working LEDs and LCD
display (Building/Operation)

e ESP 32 Board

e Colored LEDs: Red, Yellow and
Green (two sets)

* One Blue LED - Emergency Light
Push Button
LCD Unit

e Buzzer

* Wires
Breadboard




WOKWiI A save -~ # SHARE. € Final Project - Anthony Norman Ve

sketch.ino ® diagram jsen libraries. tet Library Manager ™
' 4 Anthony Norman
// Final Project
#include <WiFi.h> // WiFi header file
#include <PubSubClient.h> // MQTT publish and subscribe header file
. #include <Wire.h> // T2C header file
O c O e I n #include <LiquidCrystal I2C.h> // I2C lcd header file
int port = 188 f/ MQTT brokers listen to port 1883 by default
String stMa tring used for conven of comparisons.
' char mac[5@]; // C char array used to hold the MAC address of your ESP32 microconroll:
6 char clientId[5@]; // This client ID is used to identify the r accessing the MQTT broker.
// For our test.mosquitto.org b just generate a random user client ID
g WiFiClient espClient; // instantiate the WiFi client object
6 PubSubClient client(espClient / instantiate the publish i ient object
LiquidCrystal I2C lcd(@x27,16,2); //set the LCD address to 6 cl and 2-line d
/4 if it does ¢ then try © if both addresses do not work then run the scan code
T [ )
int loopCount; // Variable will keep count of the number of times the light pattern repeats
. .
int secondslLeft; // unter to p tr of number of seconds left for crossing intersection
C ree n S O O CO e I n O e I Or int iotControl = 8; Variable will be to switch between emergency and normal operations
// traffic controller

showing your name in the A
comment '

[N I S PYR Y

[E-R-"N]

const char®* ssid = "Wokwi-GUEST / This is the access point to your wireless network.

const char* password = ""; // This is the password to the SSID. For the smart mini router

i
@

const char* mgttServer = "test.mosquitto.org”; // This is the free MQTT broker we will us

o e
WoRa e

o
® 0 @

IR N

=

const int redLightNorthSouth = 14;

const int yellowLightNorthSeuth = 1 SP32 board pin GPIO 12
const int greenLightNorthsouth = 13; // The green LED NS is wired to ESP32 board pin GPIO 13
const int redLightEasthest = 25; // d to ESP32 pin GPIO 25

const int yellowLightEastWest = 26; ) ! LED EW is wired te ESP32 board pin GPIO 26
const int greenLightEasthest

int crossWalkButtonstate = 1

const int crossWalkButton = Walk button pin is GPIO 1

const int emergencyBluelED H The blue LED is wired to ESP32 beoard pin GPIC

const int buzzerPin = Buzzer pin is GPIO

oo

=1

2
2
2
2
2
2
2
2
2
2

o

baud rate of serial monitor to 115 bits per second




Screenshot

of Serial

Monitor
(Testing)

Screenshot of output in
Serial Monitor




Challenges

* Some of the challenges | had to face
during this was attention to detail.

* What | mean by this is whenever you are
adding the ground wires and power wires
from the LEDs, you really had to make
sure that the wires were connected
properly, or they wouldn't work.

* | found myself checking this a few
different times.




Career
Skills

* Some of the career skills | gained was
coding for one.

* Implementing the code and then going
back and figuring out why the code was
not working was fun and interesting.

* Also, some skills in electrical
engineering

* Connecting power and ground wires
and understanding how they work was fun
to me.




Conclusion

* |In conclusion | really enjoyed this
project

* Building alarm systems requires some
work but it’s not as hard as | thought it
would be.

* Notto say it’s not challenging because
itis, but once you get to doing it more it
becomes a little less stressful.
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