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Abstract

This paper discusses a home automation system that combines
Artificial Intelligence (AI) with the Internet of Things (IOT). The
system integrates Al algorithms with various electronic sensors to
automate tasks in a home environment. At the core of this system is
an Arduino-based controller module, which connects to different
sensors. These sensors collect data according to their specifications
and send it to the microcontroller for analysis and processing. Once
the data is received, the Al system activates certain actions based on
the sensor readings. For example, if the room temperature becomes
too cool, the system will automatically turn off the fan or air
conditioner. The system also includes a face recognition feature that
controls the opening and closing of doors, as well as issuing alerts
when necessary. Additionally, a water level sensor is used to monitor
the tank’s water level, which triggers the motor pump to turn on or
off accordingly. Furthermore, smoke sensor detects high smoke
levels in the house and provides an alert if the smoke concentration
is too high.

INTRODUCTION

Home Automation powered by Artificial

enhances resource efficiency. The system
continuously processes data through Al algorithms,

Intelligence (AI) focuses on integrating connected
devices within a home, enabling them to
communicate effectively and autonomously. This is
achieved through Al algorithms that learn, adapt,
and personalize their actions based on the
performance and behavior of various sensors. By
interfacing Al with appliances like lights, fans,
security cameras, and kitchen devices, homes
become smart environments that can recognize
and adapt to daily routines and habits.Al-equipped
sensors analyze patterns to determine when the
homeowners are present or away, allowing the
system to automatically adjust settings such as
temperature, lighting, and security features. This
not only promotes energy conservation but also
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enabling automation based on daily activities and
behavioral patterns. For instance, an Al-powered
home might adjustlighting at sunset or increase the
temperature in anticipation of the homeowner's
preferences.

In the morning, advanced technology integrated
with the coffee maker can signal the start of the day,
working alongside the alarm system to wake the
user. Al's integration into security systems has
significantly advanced, allowing cameras, doors,
and alarms to function seamlessly together. The
system can recognize faces and detect potential
threats. If anything unusual occurs, the homeowner
receives an immediate notification on their
smartphone, allowing them to monitor their home

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://journals.mriindia.com/
https://journals.mriindia.com/
https://journals.mriindia.com/
https://journals.mriindia.com/
https://journals.mriindia.com/

Neurohub

remotely. Additionally, by incorporating health
sensors and devices, the system ensures the safety
and well-being of individuals by alerting caregivers
in case of emergencies or irregular health
conditions.

MOTIVATION

With the rapid advancement of I[oT and Al
technologies, smart home automation systems are
transforming the way we interact with our living

environments. These systems offer increased
convenience, energy efficiency, security, and
accessibility, making everyday tasks more

manageable and homes more responsive to
individual needs. As modern lifestyles demand
greater efficiency and personalized experiences,
researching and developing smart home
automation systems is essential to meet these
evolving expectations. This study aims to explore
innovative approaches and technologies that can
further enhance the intelligence, interoperability,
and sustainability of smart home ecosystems.

OBJECTIVE & SCOPE Objective
The objective of this research is to design and
analyze a smart home automation system that
enhances user comfort, energy efficiency, and
security through the integration of [oT devices and
intelligent control mechanisms.

Scope

This study focuses on the implementation of
automation technologies for lighting, temperature
control, appliance management, and home security.
It covers system architecture, communication
protocols, and user interface design, with an
emphasis on cost-effective, scalable, and user-
friendly solutions.

PROBLEM STATEMENT

Despite the growing interest in smart home
automation, many existing systems face challenges
such as high cost, lack of interoperability, limited
user customization, and security vulnerabilities.
There is a need for a more integrated, affordable,
and secure solution that can effectively manage
various home functions while being accessible and
adaptable to a wide range of users.

AUXILIARY WORK

In modern homes, IoT technology is being utilized
to create smart and secure environments,
especially for elderly individuals and people with
physical disabilities. By leveraging wireless
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communication and Al, home appliances can be
easily controlled using voice commands. One such
innovation is the Smart Mirror, which functions as
a "Magic Mirror" that enables users to interact
naturally with their home appliances. This mirror
can also integrate Al-driven services such as Google
Assistant or WhatsApp (via Chatbot), providing a
hands-free experience for controlling various

devices.  Notably, this system  operates
independently without the need for direct
connections to sensors or microcontrollers.

Additionally, the smart mirror enhances home
security by offering features like fire alerts.

Given the rising demand for electricity and
potential climate changes, Al algorithms can be
applied to monitor and manage the on/off status of
home appliances, as well as track energy
consumption across devices. By incorporating
voice assistance, users can control home appliances
using IoT and NLP (Natural Language Processing)
technologies. The combination of IoT and NLP
offers an efficient way to automate the home fully,
allowing control over devices such as fans, lights,
coffee machines, and door alarms. While many
smart home appliances today are semi-automated,
integrating IoT and NLP will enable complete
automation.

An loT-based home automation system can monitor
appliances by connecting them to the internet
through a Wi-Fi module like the ESP 8266. This
allows the user to monitor various devices, such as
lights, temperature, humidity, and fans, using
different sensors. A smartphone can be used to
control these appliances by viewing a panoramic
image of the home (360° view) and selecting the
location to control. This feature enhances both
comfort and security for the homeowner. The
system is further equipped with PIR (Passive
Infrared) and vibration sensors, which can detect
unusual activities or potential threats, providing
comprehensive security against theft.

To design an intelligent chatbot powered by Al and
[oT for home automation, a Raspberry Pi acts as the
system's core, interfacing with sensors like PIR, gas,
and a Pi camera. The Pi camera communicates with
a cloud-based service, such as Telegram, which is
linked to the home appliances. With Al-driven
commands, these devices can be operated
seamlessly, enhancing the overall home automation
experience.
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ALGORITHM

The smart home automation system follows a rule-

based control algorithm integrated with sensor

data input. The steps are as follows:

1. Input Collection: Sensors collect real-time
data (e.g. temperature, motion, light levels).

2. Data Processing: The system processes input
data and compares it with predefined
thresholds.

3. Decision Making: Based on logic rules or user
preferences, the system decides whether to
trigger an action (e.g, turn on lights, adjust
thermostat).

4. Action Execution: Commands are sent to
actuators or devices (e.g., smart bulbs, HVAC
systems).

5. Feedback Loop: The system continuously
monitors changes and updates actions
accordingly.

METHODOLOGY

The block diagram shown below explains the
overall operation of the proposed Home
Automation System. In this system, the Arduino
UNO microcontroller acts as the main controlling
unit. It receives data from various connected
sensors and processes it based on Artificial
Intelligence (AlI) commands to control different
home appliances automatically.

Fig.: System Architecture

Motion Detection (PIR Sensor):

The PIR sensor detects motion (human presence).
Output pin of the PIR is connected to Arduino
digital input. When motion is detected, Arduino
processes the signal to trigger lights or security
systems.

Light Control (LDR Sensor):

The LDR measures light intensity. When it is dark
(high resistance), Arduino triggers the relay to turn
ON the lights. When it is bright (low resistance),
lights remain OFF.

Ultrasonic Sensor:
Used for distance measurement (security or
obstacle detection). Arduino reads echo and trigger
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pins. If an object is detected within a specified
range, Arduino can trigger an alarm or perform
specific actions like opening/closing a servo-
controlled door.

Temperature & Humidity Monitoring (DHT11
Sensor):

Reads environmental conditions. Data displayed on
the serial monitor or LCD. Can be used to trigger
fans or alarms if values exceed the threshold.

Relay Modules:

Connected to Arduino output pins. Used to control
high-power devices like bulbs based on sensor
inputs. Ensures electrical isolation between
Arduino and high-voltage devices.
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Servo Motor Control: Simulates door automation.
Controlled using Arduino PWM outputs.
Opens/Closes based on distance detection or other

Power Supply:
Arduino powered through USB or external adapter.
Relays and sensors powered from Arduino 5V or

conditions. external 5V source depending on current
requirements.
Buzzer: Provides sound alerts. Activated during
security breaches (motion detected, close distance,
or unusual temperature readings).
WORK FLOW
WORKFLOW
Power
Supply(USB
or Adapter)
[ Arduino UNO l
PIR LDR UITRASONIC DHTII/2 ;'(3){;‘(’)0
SENSOR(MOTIO SENSOR(LIGH SENSOR(HC- 2 R
N) T) SRO4) TEMP
RELAY
MODULE(FOR
LIGHT)
BUZZER

Once the system gets powered ON and initialized,
all the connected sensors will begin monitoring
and collecting data based on their specific
functionalities. If any of the sensors capture
relevant data, that information will be transmitted
to the cloud server for further processing and

RELAY
MODULE(FO
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storage. If no data is detected, the sensors will
continue monitoring in a loop. This continuous
data reading and transmission to the cloud is the
core functionality of the IoT(Internet of Things)
section of the system.
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EXPERIMENTAL RESULT Diagram (A)

Diagram(B)
G AR IO

Diagram(C)

Gas Sensor

Ultrasonic Distance Sensor
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» 1(Arduino UnoR3)
lude <Servo.h>
outputivalue
senlvalue = 0;
senzValue = 0;
const gas_sensor = Al;
const LDR = A0;
limit = 400;
10 long readUltrasonicDistance(int triggerPin, int echoPin)
4 »
R Serial Monitor v
Detected || Gas Sensor Value = 320 || Door Closed! ; Distance - 238
Bulb ON = 1017 || MO Motion Detected || Gas Sensor Value = 484 || Door Closed!
Bulb ON = 1017 || NO Motion Detected || Gas Sensor Value = 478 || Door Closed!
Bulb ON = 1017 || NO Motion Detected || Gas Sensor Value - 478 || Door Closed!
Bulb ON = 1017 || NO Motion Detected || Gas Sensor Value = 470 || Door Closed!
Bulb ON = 1017 || MO Motion Detected || Gas Sensor Value = 478 || Door Closed!
Bulb O - 1017 || NO Motion Detected || Gas Sensor Value - 470 || Door Closed!
Bulb ON = 1017 || MO Motion Detected || Gas Sensor Value = 470 || Door Closed!
Bulb ON - 1017 || MO Motion Detected || Gas Sensor Value - 478 || Door Closed!
Bulb ON = 1017 || MO Motion Detected || Gas Sensor Value = 470
< »
» 1 (Arduino Uno R3) =
|
int outputiValue = 0;
senlValue = 0;
n2value = 0;
conat gas_sensor = Al;
const LOR = AD;
t ldmic = 4007
long readultrasonichistance (int triggerfin, int echoPin) '
« >
D Sertal Monitor -
Gas Sensor Value = 320 || Door Closed! ;
Bulb ON = 1017 || MO Motion Detected 20 | Door Closed
Bulb ON = 1017 || 1O Motion Detected -0 | Door Closed
Bulb ON = 1017 || 1O Motion Detected - 320 | Door Cle
Bulb ON = 1017 || MO Motion Detected 20 | Door Closed
Bulb ON = 1017 || 1O Motion Detected -0 | Door Closed
Bulb ON = 1017 || 10 Motion ¢ ‘ 20 | Door Cle
Bulb ON = 1017 || MO Motion Detected -0 | Door Clos.
Bulb ON = 1017 || MO Motion Detected 20 | Door Closed
Bulb ON = 1017 || MO Motion Detected Gas Sensor Value = 329 | Door Clo
« »
"» 1(Arduino Uno R3) =
#include <servo.h> “
int outputlvalue = 0; '
int seniValue =
int senzvalue = 0;
int const gas_sensor = Al;
int const LDR
int limit = 400;
long = (int int echopin) .
« »
D Serial Mo -
Detected || Gos Sensor Value = 320 || Door Closed! ; Dis - 28 “
Bulk N - 799 | W0 Motion Detected || Gas Sensor Value - 320 11 Door Opant
Bulb ON = 799 | NO Motion Detected || Gas Sensor Value = 320 11 Door Opent
Bulb ON - 792 | MO Motion Detected || Gas Sensor Value - 320 |1 Docr Opent
Bulb ON - 799 | W0 Motion Detected || Gas Sensor Value - 320 |1 Door Opent
Bulb on = 799 | W0 Moticn Detectes || Gas Sensor Valve = 320 11 Door opent
Bulb N - 799 | W0 Motion Detected || Gas Sensor Value = 320 |1 Door Opent
Bulb ON = 799 | B0 Motion Detected || Gaz Sensor Value = 320 |1 Door Opent
Bulb ON = 799 1 W0 Motion Detected || Gas Sensor Value = 320 11 Door Opent
Bulb On = 799 | M0 Motion Detected || Gas Sensar Value = 320 11 Door Opent
.
< >
t send | clear AP
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Diagram(D)

Photoresistor

Diagram(E)

CONCLUSION

Artificial Intelligence (Al)-based home automation
refers to the use of Al technology to manage and
control various devices and systems in a home. By
using Al, homeowners can enjoy a smarter, more
comfortable, and highly responsive living
environment. Al-powered home automation works
through a network of connected devices and
sensors placed throughout the home. These smart
systems constantly monitor and analyze the
activities, habits, and needs of the people living in
the house. Based on this information, the system

automatically adjusts settings like lighting,
temperature, security, appliances, and
entertainment devices to suit the users’
preferences.

Role of Data in Al Home Automation Data
collection and analysis play a crucial role in Al-
driven home automation. Smart sensors installed
in the house collect important information such as
room temperature, humidity levels, presence of
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s

1 (Arduino Uno R3) =

people, and energy consumption. This data is
processed by Al algorithms, which learn the habits
and routines of the residents. The system then uses
this knowledge to make intelligent decisions and
provide personalized control over the home
environment.
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