Chapter 9: Hands-on loT Project
Development

Description

This chapter focuses on building practical loT projects by integrating sensors, microcontrollers,
communication modules, and cloud services. You'll learn the step-by-step approach to
conceptualize, design, and deploy a basic loT solution.

@ Learning Objectives

By the end of this chapter, you will be able to:

Plan and design a complete IoT project
Connect and configure sensors and actuators with microcontrollers
Send data to the cloud and visualize it on a dashboard

Understand debugging, deployment, and testing techniques

% Section 1: Project Design Workflow

1.

2.

Problem Definition — What are you solving (e.g., Smart plant watering)?
Component Selection — Sensors, MCU (Arduino/ESP32), connectivity
Circuit Design — Breadboard layout or schematic diagram

Firmware Development — Code to collect and transmit data

Cloud Setup - Firebase, ThingsBoard, or other platforms



6. Dashboard & Control Panel — Real-time monitoring or user control
7. Testing & Debugging — Validate sensor accuracy and stability

8. Deployment — Packaging for use in a real-world setting

*“., Section 2: Sample Project — Smart Temperature
Monitor

@ Obijective:

Monitor room temperature and send alerts if temperature > 30°C.

£ Components:

e ESP32 microcontroller
e DHT11 temperature & humidity sensor

e Firebase Realtime Database

e OLED Display (optional)

4, Circuit Connections:

e DHT11 — Data pin to GP104 of ESP32

e VCC and GND connected appropriately

= Sample Code (ESP32 + Firebase):
cpp

CopyEdit

#include <FirebaseESP32.h>
#include <DHT.h>

#define DHTPIN 4
#define DHTTYPE DHT11



DHT dht(DHTPIN, DHTTYPE);

// Firebase setup
FirebaseData firebaseData;
String path = "/sensor/temp";

void setup() {
Serial.begin(115200);
dht.begin();
Firebase.begin("your_project.firebaseio.com",
"your_database_secret");

}

void loop() {
float t = dht.readTemperature();
Firebase.setFloat(firebaseData, path, t);
delay(2000) ;

}

;| Section 3: Visualization and Alerts
e Set up Firebase to store temperature values
e Use a platform like ThingsBoard or MIT App Inventor to create a mobile dashboard

e Add alerts or actions if temperature exceeds threshold (e.g., notification or relay ON)

“. Section 4: Tips for Success
e Start small: Focus on building one functional feature at a time
e Test incrementally: Validate each hardware and software component before integration

e Use modular code: Easier to debug and reuse



e Log values: Print to serial monitor for debugging sensor readings

e Ensure power stability: Use external power for sensors if needed

"4 Chapter Summary

e A well-structured IoT project requires careful planning, integration of hardware and
software, and real-time cloud communication.

e Hands-on practice is essential to learn wiring, code logic, and debugging.

e Simple projects like temperature monitoring or motion detection are great learning
starting points.
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