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Creating a Multiple 

Traffic Light 

Controller with a 

Cross Walk and an 

Emergency Buzzer 

with secured IoT 

Control via Web



INTRODUCTION

• This presentation documents my learning journey 

for IoT (internet of things)

• We were tasked with creating a a simulation of 

traffic lights at an intersection

• These traffic lights are required to do the following:

• Not all cross traffic to be both green at once

• Allow pedestrians to request a red light / walk scenario

• Force both directions to have a red light flashing when 

an emergency button was pressed to allow for 

emergency vehicles to bypass traffic



WEEK 2



INVENTORY

• ESP 32 Board

• Colored LEDs: Red, 
Yellow, Green, and Blue

• Wires

• Breadboard(s)

• LCD Unit with I2C 
Adapter

• Active Buzzer

• Mini Router 

• Push Button(s) 

• PIR Motion Sensor



ESP32

• Microcontroller mounted 

and powered ON



INSTALLATION OF ARDUINO IDE

• Screenshot of 

Arduino IDE with 

Port selected from 

Tools menu



ESP32 WI-FI SCAN

• Screenshot of Serial 

Monitor in Arduino IDE 

showing the available 

networks



WEEK 3



PICTURE OF CIRCUIT WITH WORKING 
LEDS

• ESP 32 Board

• Colored LEDs: Red, 

Yellow and Green

• Wires

• Breadboard



SCREENSHOT OF CODE IN ARDUINO 
IDE

• Screenshot of code 

in Arduino IDE 

showing your name 

in the comment



WEEK 4



PICTURE OF CIRCUIT WITH WORKING 
LEDS

• ESP 32 Board

• Colored LEDs: Red, 

Yellow and Green 

(two sets)

• Wires

• Breadboard



SCREENSHOT OF CODE IN ARDUINO 
IDE

• Screenshot of code 

in Arduino IDE 

showing your 

name in the 

comment



WEEK 5



PICTURE OF CIRCUIT WITH WORKING 
LEDS

• ESP 32 Board

• Colored LEDs: Red, 

Yellow and Green 

(two sets)

• Push Button

• Wires

• Breadboard



SCREENSHOT OF CODE IN ARDUINO 
IDE

• Screenshot of code 

in Arduino IDE 

showing your name 

in the comment



SCREENSHOT OF SERIAL MONITOR IN 
ARDUINO IDE

• Screenshot of 

output in Serial 

Monitor



WEEK 6



PICTURE OF CIRCUIT WITH WORKING 
LEDS AND LCD DISPLAY

• ESP 32 Board

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

• Push Button

• LCD Unit with 
Message Display

• Wires

• Breadboard



SCREENSHOT OF CODE IN ARDUINO 
IDE

• Screenshot of code 

in Arduino IDE 

showing your name 

in the comment



SCREENSHOT OF SERIAL MONITOR IN 
ARDUINO IDE

• Screenshot of 

output in Serial 

Monitor



WEEK 7



FEEDBACK GIVEN TO TEAMMATES



FEEDBACK GIVEN TO TEAMMATES



FEEDBACK REFLECTIONS



FEEDBACK REFLECTIONS



WEEK 8 – FINAL COURSE PROJECT



PICTURE OF CIRCUIT WITH WORKING 
LEDS AND LCD DISPLAY

• ESP 32 Board

• Colored LEDs: Red, 

Yellow and Green (two sets)

• One Blue LED –

Emergency Light

• Push Button

• LCD Unit 

• Buzzer

• Wires

• Breadboard



SCREENSHOT OF CODE IN ARDUINO 
IDE

Screenshot of 
code in Arduino 

IDE showing 
your name in 
the comment



SCREENSHOT OF SERIAL MONITOR IN 
ARDUINO IDE

Screenshot of output 
in Serial Monitor



SCREENSHOT OF SERIAL MONITOR IN 
ARDUINO IDE

Screenshot of output 
in Serial Monitor



CHALLENGES

• One of my LEDs refused to light no matter how it 

was wired, and I had to troubleshoot the issue

• Having to debug code that I did not write to 

determine why the application failed to upload to 

the board

• Remembering to hold the reset button on the ESP32 

board until the Arduino IDE connected to the board 

for uploads



SKILLS 
LEARNED

• Understanding how to troubleshoot small 

components

• Understanding and being able to identify icons and 

what they mean for gates on circuit boards

• Better recall of how to determine binary numbers



CONCLUSION

• It was very interesting to see how small components for 
smart devices have become of the last decade.

• There were lots of ideas shared on how students could 
continue their engineering journey with this class and the 
plethora of information on the internet


