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GALAXY / STUDENT PROJECTS

Student Projects

Smart Automation System

2024-06-01

Student: Kelvin Adade, Ahmad Al-hajj, Zafer Tepeli

Supervisor: Shram Hama

Class: Year 8, Year 9

Category: Robotics

Components: Arduino Mega (ATmega2560)
Breadboard

Relay Module

Jumper Wires

Resistors

HC-06 Bluetooth Module

LDR (Light Dependent Resistor)

5V DC Water Pump

Wall Socket / Power Outlet

Arduino IDE

Visual Studio Code (VS Code)

Arduino Programming Language (C++ based)
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Introduction Smart homes, often referred to as intelligent homes, represent the future of
modern living. They integrate advanced automation technologies to control and monitor
household appliances and systems. By using sensors, microcontrollers, and wireless
communication, smart homes provide a more convenient, secure, and energy-efficient
environment for residents. In recent years, smart home technology has become increasingly
popular due to its ability to improve everyday life. Homeowners can control lighting, heating,
ventilation, security systems, and other appliances through mobile devices or voice commands.
This level of automation allows users to manage their homes from anywhere with an internet
connection. One of the most significant advantages of smart homes is energy efficiency.
Automated systems can adjust lighting and temperature according to usage patterns, helping
reduce electricity consumption and utility costs. Additionally, smart homes enhance safety by
enabling remote monitoring and smart security features. With the rapid development of
technology, smart home systems are becoming more accessible and affordable. As a result,
they are expected to play an important role in the future of residential living. Related
Technologies in Smart Homes Modern smart homes often rely on intelligent voice assistants and
automation platforms. Some of the most widely used systems include: Amazon Alexa Amazon
Alexa is a popular virtual assistant integrated into smart speakers such as the Amazon Echo
series. Alexa allows users to control smart home devices through voice commands. It can
perform tasks such as playing music, setting alarms, controlling lights, and managing other
connected devices. Google Home Google Home devices operate using Google Assistant, which
enables users to interact with Google services and smart devices through natural voice
commands. These devices can answer questions, control home automation systems, and
integrate with many third-party applications. Apple HomeKit Apple HomeKit is a framework that
enables users to control smart home devices through Apple devices such as iPhones, iPads, and
Apple Watches. It offers a secure and private ecosystem for managing home automation,
allowing users to create automated scenes and control devices remotely. Hardware
Requirements To build a smart home automation system, several hardware components are
required. Arduino Mega The Arduino Mega is a powerful microcontroller board based on the
ATmega2560 processor. It provides numerous digital and analog input/output pins, making it
ideal for complex automation projects that require multiple sensors and actuators. Breadboard A
breadboard is used for prototyping electronic circuits without soldering. It allows developers to
test and modify circuits easily before finalizing the design. Relay Module Relay modules enable
low-power microcontrollers to control high-power electrical devices such as lights, fans, and
appliances safely. Jumper Wires Jumper wires are used to connect components on a breadboard
or circuit board. They create temporary electrical connections that allow circuits to be easily
modified during development. Resistors Resistors regulate electrical current in circuits and are
essential for protecting components and controlling voltage levels. HC-06 Bluetooth Module The
HC-06 Bluetooth module enables wireless communication between the Arduino and other
devices such as smartphones or computers. This allows remote control of the smart home
system. LDR Sensor A Light Dependent Resistor (LDR) detects light intensity. In a smart home
system, it can automatically turn lights on or off depending on ambient lighting conditions. DC
Water Pump A small 5V DC water pump can be used to dispense liquids such as water or
beverages in automated systems. Electrical Wall Socket Wall sockets provide the power supply
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for devices connected to the automation system. Software Requirements Visual Studio Code
Visual Studio Code is a widely used code editor that supports multiple programming languages
and extensions. It helps developers write, debug, and manage project code efficiently. Arduino
IDE The Arduino Integrated Development Environment (IDE) is used to write and upload
programs to the Arduino board. It provides built-in libraries and tools that simplify the
development of embedded systems. Arduino Programming Language Arduino uses a simplified
version of C++ designed for microcontroller programming. It provides functions for controlling
hardware components such as sensors, motors, and relays. System Functionality The smart
home system is programmed to respond to voice commands through Bluetooth communication.
Users can control different devices in the house by sending commands to the Arduino system.
For example, voice commands can: Turn lights on or off Control fans and air conditioning Switch
televisions on or off Play or stop music Dispense water or beverages Turn all devices on or off
simultaneously Additionally, the system includes an LDR light sensor that detects when ambient
lighting decreases. When the environment becomes dark, the system can notify the user to
activate lighting automatically. Future Development This project demonstrates the foundation of
a smart home automation system using Arduino technology. However, it is still under
development and can be expanded with additional features such as: Mobile application control
Internet connectivity (IoT integration) Smart security systems Energy monitoring systems Al-
based voice assistants As smart home technology continues to evolve, systems like this will
become increasingly advanced, efficient, and accessible for everyday users.
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