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ABSTRACT

Our smart home project aims to revolutionize the modern technology era by providing comfort and

safety through integrated systems and safety sensors that detect any danger in the house. This
project includes the Internet of Things (lIoT), Artificial Intelligence (Al), cloud computing, energy-
saving sources, and remote control. The project encompasses various components, such as
renewable energy, including solar panels to provide energy and reduce reliance on non-renewable

energy. It also includes safety sensors that detect any danger and alert the user, such as gas and

heat sensors. Additionally, there is a smart garage that opens automatically when it senses a car

and does not open if it is full, displaying the available spaces on an LCD screen. The most important
part is the remote-control system, which allows the user to control every part of the house from
anywhere, such as opening and closing doors and curtains, and controlling the lights. All these

features ensure the homeowner experiences an unprecedented level of comfort.
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Chapter 1
LITERATURE OF REVIEW

PROJECT OVERVIEW

In the past, homes were very basic without using technology, and everything depended

entirely on human effort. So, we couldn't control anything remotely. If you wanted to control any
part of the house, you had to do it yourself. Over time, with the advancement of technology, things
became much easier. Where Technology provided users with comfort and safety. For example, you
can now control the doors of the house, the lights, open and close the curtains, and use safety
sensors to alert you of any danger. For instance, a heat sensor detects a fire and sounds an alarm,
and a gas sensor detects a gas leak and warns the user, all of this is one of the safety features that

the house provides.

What is our project idea?

Our project idea is to create a smart
home that provides users with comfort, safety,
and remote control of things. This will be
achieved by controlling the lights, opening and
closing doors and curtains, and having safety
sensors that detect any danger to alert the user,

such as gas and heat sensors.
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Chapter 2
SYSTEMS HARDWARE

The Basic Components Used in Each Systems:

Arduino Mega 2560 R3
The main brain of the smart home.

Figure 1 (Arduino Mega 2560 R3)

Bread board
Its function is to provide Space to connect pins and components.

Figure 2 (Bread board)

Wires

The main object of it is to connect components with breadboard
and Arduino Mega 2560.

Power Supply

The main objective of it is to generate the system with a specific
voltage.

Figure 4 (Power supply)
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Enerqgy system:

Components:

Solar panels
convert sunlight into electricity through photovoltaic cells.

LDR

The main object of it is to detect light levels, their resistance Increases as the
light intensity decreases and resistance decreases as the light intensity

Increases.
Figure 6 (LDR)

Servo Motor

The main object of it that allows for precise control of angular or linear position,
velocity, and acceleration in a mechanical system.
Figure 7 (Servo Motor)

Lithium Batteries

The batteries have the function of supplying electrical energy to the system
at the moment when the photovoltaic panels do not generate the necessary

electricity.
Figure 8 (Lithium Battery)
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What is this system?

A solar panel is a device that converts sunlight into electricity by using photovoltaic (PV) cells.

How does the system work?

for certainly, the main controller in this system is Arduino Mega 2560 R3, it can be said that the
concept of the system is based on a light dependent resistor. \Why? Because when light falls on the
two light dependent resistors, it produces low resistance and moves according to the direction of
sunlight. How? Its operation principle is based on Photovoltaic effect; It works by allowing
photons, or particles of light, to knock electrons free from atoms, generating a flow of electricity.
Solar panels comprise many smaller units called photovoltaic cells, which convert sunlight into
electricity. The free electrons move in a single direction through the junction of the panel, creating

an electrical current that is then sent to an inverter to be harnessed by your home.

Connection:

Figure 9 (connecting servo)
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Safety systems:

Components:

Gas Sensor (MQ-4)
It is a device which detects the presence or concentration of gases in the air.

Figure 10 (Gas Sensor)

Temperature Sensor

It is a device which measures a temperature rise in the home, detects if there is
any fire.

Figure 11 (Temperature Sensor)

Buzzer

The gas & temperature sensor with buzzer are a versatile device that combines £
the functionality of a gas & temperature sensor and a buzzer to provide an Positve()
effective alert system.

Negative(-)

Figure 12 (Buzzer)

L) Sl Aadlove — Bapudl yadl Zp Ao — Olasladl (> — & ol 93SHI Oyl Zy2 dnal




ABlally deliyall kgl iS5 & g g Sl Cpadl g Aaslr
FACULTY OF INDUSTRIAL AND ENERGY TECHNOLOGY BORG AL ARAB TECHNOLOGICAL UNIVERSITY

Red LED '

It’s a light when the gas or temperature sensor detects any danger, turn on '
the red light which stands for a risk to alert the user.

Figure 13 (Red LED)

What is this system?

This system is a safety system that includes a gas sensor and a temperature sensor used to protect
the user and alert him of any danger.

How does the system work?

The system is divided into two:

1- Gas Sensor

Gas sensor detects the presence or concentration of gases in the air, So let's assume that there is a
leaking gas, and the gas sensor senses the leaking gas and then triggers an alarm by the buzzer
device with the red light turned on to alert the user of the presence of a danger.

2- Temperature Sensor

The temperature sensor detects if there is any fire in the house caused by gas leakage or other
through contact with it and high temperature, when temperature exceeds a certain threshold, the
buzzer device triggers an alarm with the red light turned on to alert the user of the presence of a
danger.
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Connection:

Figure 14 (connecting gas sensor)

Figure 15 (connecting temperature sensor)
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Lightening systems:

Components (PIR):

PIR Motion Sensor

PIR sensors detect whether a human or warm object has moved within their
range.

Figure 16 (PIR Motion Sensor)

White LED

it’s a light that turned on when a person walks into the detection area of PIR

motion sensor.
Figure 17 (White LED)
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What is this system?

PIR motion sensor is a sensor that senses motion of human or object, then it turns the lights on.

How does the system work?

APIR is a passive infrared sensor connect with white LED used to detect motion, So when a person
walks into the detection area of a sensor, it detects his motion and turns the light on.

Connection:

Figure 18 (connecting PIR)
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Components ( APP):

RGB LED =m0 @ @

The mixing 3 different colors like Blue, Green, and Red a white "
light is generated this kind of LED is called RGB LED.

Figure 19 (RGB LED)

Bluetooth module HC 05

use this module to communicate between two microcontrollers
like Arduino or communicate with any device with Bluetooth
functionality like a Phone or Laptop.
Figure 20 (Bluetooth module HC 05)

White LED

It’s a group of lights divided in various rooms that turned on by the mobile
application connected by Bluetooth module.

Figure 21 (White LED)
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What is this system?

1- RGB system for illuminate the house from the outside while giving a beautiful appearance that
occurs by color-changing bulbs.

2- White LED system to illuminate the various rooms inside the house.

How does the system work?

The system divides into two:

1- RGB system

It works by the mobile application by clicking "On" to turn on the lights, choosing the color you
want, so the house lights up from the outside while giving a beautiful look.

2- White LED system

It works by the mobile application by clicking "On" to turn on the lights, “off” to turn off the lights,
also it is a white light to illuminate the rooms inside the house.

ipu\&u}” Aadloes — Buuddl Lyl T digde — Olaolxll & Az g) SN oyl T daale




>

Alally delyall Lz g ¢SS 487 Aoy g ol Qyadl gy Aaslr
FACULTY OF INDUSTRIAL AND ENERGY TECHNOLOGY BORG AL ARAB TECHNOLOGICAL UNIVERSITY

Connection:

-

outnpJy

Figure 22 (connecting RGB)
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Figure 23 (connecting Bluetooth)
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Curtains System:

Components:

DC Geared motor

The motor in the curtain drives the movement of the curtain by converting .
electrical energy into mechanical energy. When the motor is running, it Q 1»
drives gears and pulleys that move the curtain along a track mounted on the

inside of the window. Figure 24 (Dc Motor)

L298N

It supports advanced motors, such as changing speed and reducing the
electrical current used.

Motorized Curtains

It is a piece of cloth to cover the windows.
Figure 26 (Curtains)
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What is this system?

Motorized curtains, also known as electric curtains or automated curtains, are a convenient and
efficient way to control the privacy in a room. They use an electric motor to open and close the
curtains, making it easy to adjust the privacy in a room with just the touch of a button.

How does the system work?

It is a smart curtain system that can be controlled through an application and utilize DC geared
motor to open or close the curtains, Offering comfort and enhanced control over natural sunlight,
privacy and ambiance of the room.

Connection:

Mator

Figure 27 (connecting DC motor)
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Security system:

Components:

Solenoid Lock

It’s a main device used to open and close the door.

Relay

the relay is responsible for sending power to the door lock actuators so
that they can lock and unlock the door home.

Bluetooth module HC 05

use this module to communicate between two microcontrollers like
Arduino or communicate with any device with Bluetooth
functionality like a Phone or Laptop.

Figure 30 (Bluetooth module HC 05)
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Servo Motor

it’s the main controlling open and close the door from the application.

Figure 31 (Servo Motor)

Power Supply 12V

The main objective of it is to generate the system with a specific voltage.

Figure 32 (Power supply 12v)

Mobile Application

It used for opening and closing the door lock.

Figure 33 (Mobile Application)

What is this system?

It is a security system that provides the user with the advantage of controlling the opening and
closing of the door from anywhere remotely, and this provides him with an easier and safer life.

How does the system work?

The door lock system work by an application connected by Bluetooth module so you can open and
close the door from anywhere & any time.

The solenoid is the main object for opening and closing the lock, the relay is responsible for sending
power to the door lock actuators, then servo motor is used for moving the door and open it.
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Connection:

12-volt 1A
Battery/Adapter

Figure 34 (connecting lock)
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Parking system:

Components:

IR Sensor

The IR sensor is used to detect the absence or presence of a car when it
enters the parking slot.

Figure 35 (Infrared Sensor)

LCD

An LCD screen is used to display the number of places available in the
garage and the number of cars inside the garage for the driver.

Figure 36 (LCD Screen 2*16)
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IC L293D

L293d IC is known as a motor driver, it is a low voltage
operating device like other ICs, L293d provides the continuous
bidirectional Direct Current to the Motor.

Figure 37 (IC L293D)

Servo Motor

It's the main object used to control the lifting and lowering of the stick so that
the cars entering and exiting pass.

Figure 38 (Servo Motor)

What is this system?

It is a parking garage system that works by IR sensors that are used to detect the absence or presence
of a car when entering the parking slot, as well as an LCD screen to display the number of places
available in the garage and the number of cars inside the garage and finally a servo motor that
works automatically to raise the stick when sensing a car entering or exiting.

How does the system work?

The parking garage system works by the IR sensors that sense the presence of a car in its direction
to the parking slot and when the sensor reads the presence of the car, comes the turn of the servo
motor, which works automatically to raise and download the stick, also an LCD screen to display
if there are places available inside the garage and display the number of cars inside the garage, if
the number 2 will be displayed on the screen carl, car2 if the number 3 which is the maximum,
full parking appears.
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Connection:

= JIE2

SIS S-S S SSS.S

“

Figure 39 (connecting components)
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Chapter 3
COMPONENTS SPECIFICATIONS DETAILS

All Components pins:

: COMPONENTS PINS PICTURES

Gas Sensor:

VCC: 5V.

GND: Ground.

DO: Digital output.
AQO: Analog output.

Relay 1 channel 5v

(HIGH / LOW):

DC (+): Connect the positive pole of the
power supply.

DC (-): Connected the negative pole of
the power supply.

IN: Signal trigger input.

NO: The normally open interface.

NC: The normally closed interface.
COM: The common interface for both
normally open and normally closed
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Temperature Sensor:

VCC: 3.3V-5V.
GND: Ground.
DQ: Data Query.

PIR Motion Sensor:
VCC: 5V.

GND: Ground.

DO: Digital.

DC Geared motor:
Positive (+)
Negative (-)

LED LIGHT:
Positive (+)
Negative (-)

Buzzer:
Negative (-)
Positive (+)

Positive(+)

Negative(-)
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Bluetooth module HC 05:
VCC: 3V to 5V

GND: Ground

TXD: Transmitted Data
RXD: Received Data

Solenoid lock 12V:
GND: Ground.
VCC: 12V.

LCD 16*2 With 12C Module For LCD:
GND: Ground.

VCC: 5V.

SDA: Analoge4.

SCL: Analogeb.

Servo Motor:
GND: Ground.
DO: Digital.
VCC: Red (5V).

Infrared Sensor:
VCC: Hv.

GND: Ground.

DO: Digital output.

Solar panel:
GND: Ground.
VCC: 5V.

Table 1 (Hardware specifications)
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Figure 40 (The Arduino Mega 2560 R3 details)
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CHAPTER 4
FLOW CHARTS OF SYSTEMS

GAS System flow chart

collect
information
from Gas
sensor

Yes
r ‘ is Gas >

3007

Send the
function to the
Arduino

|

Turn Buzzer

Turn on the
Red LED

End
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Temperature system flow chart
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PIR Motion system flow chart
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Motion
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&3_)..\&«:}’\ Aadloes — Buuddl Lyl T digde — Olaalll - Az g) SN oyl T daale




s
l

Alally delyall Lor gl iS5 &S’ gt 9SO Gpadl s Aol
FACULTY OF INDUSTRIAL AND ENERGY TECHNOLOGY BORG AL ARA UNIVERSITY

B TECHNOLOGICAL

IR system flow chart

start

l

Driver go to
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Chapter 5
COST ESTIMATION

Arduino Mega 2560 R3
Arduino UNO R3
Breadboard 400 pointers
Premium USB AB Blue
Buzzer 5V
Relay 5V
18650 Battery 3.7 Charger
18650 Battery Case Holder 1 Cell
18650 Battery Case Holder 2 Cells
3 Way 18650 Battery Holder
DC Jack Male Connector
DC-DC Step-Up Power Converter
Data Cable JST 2 Pin
CN3065 18650 L-ion Mini Solar
Solar Banal
CGR 18650 E MH12210 Li-ion Battery
12C Arduino Serial Module for LCD 16*2
Character LCD Blue 2*16
LED RGB Cathode
White LED
Photo Resistor Sensor-L. DR
PIR Sensor SR501
DS18B20 Temperature Sensor
Infrared IR Sensor
MQ-5 Gas Sensor
Bluetooth Module HC-05
Micro Servo
DC Motor
BC547 Transistor
L293D IC
Resistor 220Q
Resistor 10KQ
Resistor 1KQ
Solenoid Lock 12V
Wires
USB Cable
il
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RGB
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Table 2 (Cost)
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Chapter 6
CONCLUSION & FUTURE WORK

FUTURE WORK:

Systems that can be added in the future:
Smart outlet

It is possible to add a smart outlet system to the house. We also know that it allows charging your
devices while controlling the port from anywhere in your home. If you are away from home and
cannot charge or turn off your devices, you can use these ports to control these devices remotely.
One of the biggest benefits of using a smart port is that it can save you time and effort.

System device to detect air pollution

Air quality monitors are devices that measure pollution levels in the air. They are often electronic
devices with sensors that collect data about the levels of different pollutants in the air. You can use
air quality monitors to determine how much pollution is in your immediate surroundings.

Surveillance cameras

to increase safety at home and the possibility of referring to them in the event of any danger such
as a theft or other.
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Conclusion:

In light of our advanced smart home project, which includes an effective smart system, a powerful
protection system, smart energy saving, smart curtains, smart lighting system, and smart garage
system, we are witnessing a fundamental transformation with the development of technology and
smart systems.

It represents a sustainable and efficient form of smart homes. The integration of these smart
technologies aims not only to enhance productivity and reduce costs, but also to increase the
environmental impact of technology and provide an ideal environment that is safe, comfortable,
and easy to manage. The results achieved by the project attest to the importance of innovation in
the smart system sector. Significant improvements have been noted in the efficiency of the
protection and energy systems, as well as various types of lighting and the smart garage system.
Moving towards smart homes is not just a step towards sustainability, but also opens up prospects
for producing a flexible and evolving smart system. Able to face temporal environmental changes
and future challenges. In conclusion, this project is an inspiring practical model that demonstrates
how technology can play a crucial role in revolutionizing the smart systems sector, not only in
terms of increasing productivity but also in supporting environmental sustainability. Thank you for
the journey through a successful project, hoping for more smart innovations in the future.
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