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ABSTRACT:

In today’s fast-paced and technologically advancing world, home automation is becoming increasingly essential for improving
convenience, energy efficiency, and security. Traditional manual control systems are being replaced by smart technologies that allow users
to control household appliances remotely. This paper presents a smart home automation system that integrates voice-controlled platforms—
Google Assistant and Amazon Alexa—using loT-enabled devices. Through voice commands or mobile apps, users can operate lights, fans,
and other home appliances with easy. This solution ensures seamless connectivity, enhances user comfort, and supports real-time control
and monitoring of devices from anywhere in the world. The system is designed to be cost-effective, user-friendly, and highly scalable for

modern homes
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INTRODUCTION

Smart living has become a modern necessity over the past
few vyears. The rapid advancement of loT-based
technology is transforming how people interact with their
environment, particularly  within  homes.With  the
increasing adoption of virtual assistants like Google
Assistant and Amazon Alexa, users are now able to
control home appliances using just their voice, enabling
hands-free convenience and improved accessibility.

Traditional manual switches or even remote controls are
gradually being replaced by more intelligent, automated
solutions.The main vision of home automation lies in
enhancing comfort, security, and energy efficiency.

The system aims to simplify daily routines such as
switching ON/OFF lights, fans.

And other devices by integrating voice commands
through Google and Alexa platforms.

Utilizing wireless connectivity, microcontrollers like
ESP8266, and platforms like Sinric Pro, this project
aligns with the growing demand for smart, scalable, and
user- friendly home environments.

The rapid advancement of technology in the past decade
has paved the way for smart living, transforming
traditional homes into intelligent, automated spaces.

With the increasing popularity of Internet of Things (1oT)
applications, people now seek solutions that provide
comfort, convenience, energy efficiency, and security.

METHODOLOGY

The proposed system for home automation utilizes 10T-
based architecture integrated with wvoice control
capabilities through Google Assistant and Amazon Alexa.
The main components of the system include the ESP8266
NodeMCU microcontroller, Sinric Pro platform, Wi-
Fi module, and connected home appliances such as lights
and fans. The ESP8266 acts as the central control unit that
communicates with the Sinric Pro cloud service via Wi-
Fi. The Sinric Pro platform bridges the connection
between the NodeMCU and the virtual assistants through
secure APIs. The methodology involves the setup of
virtual devices in Sinric Pro, each corresponding to a
physical appliance. These virtual devices are configured
with unique IDs and are linked to the Google Home or
Alexa app via account linking. When the user issues a
voice command such as "Turn on the light," the command
is interpreted by the assistant and relayed through the
cloud to the Sinric Pro server. The server, in turn, triggers
the appropriate GPIO pin on the ESP8266 to activate or
deactivate the connected appliance.

The system is also capable of remote control through the
mobile apps provided by Google Home or Alexa,
allowing users to operate devices from any location. To
ensure feedback and monitoring, the system includes a
two- way communication feature to update the status of

app.
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Home automation has emerged as one of the leading
trends in modern residential environments. The ability to
control appliances using voice commands has
revolutionized daily living, enabling users to interact with
devices without physical contact or manual switches This
project introduces a home automation system that
integrates Google Assistant and Amazon Alexa to operate
electrical appliances such as lights, fans, and sockets
using voice control. The core of the system is based on the
ESP8266 NodeMCU microcontroller and the Sinric Pro
loT platform. This combination allows seamless
communication between the wuser’s voice and the
connected devices through cloud-based APIs.

Traditional systems require physical interaction with
switches or remotes, which can be inconvenient,
especially for elderly or differently-abled individuals.
Furthermore, remote operation of appliances from
anywhere in the world offers users flexibility and real-
time control, ensuring that homes are energy-efficient and
secure even in the owner’s absence. Unlike older systems
that lacked remote functionality and multi-platform
support, this solution bridges the gap between
affordability, scalability, and user- friendliness.

The growth of smart cities and connected devices
underlines the significance of such innovations. By
automating routine tasks, minimizing human effort, and
enabling remote monitoring, this project contributes to the
larger goal of sustainable and intelligent urban
development. The integration of Al-driven virtual
assistants with 10T modules offers a future-ready solution
that adapts to user needs while enhancing overall living
standards.

The concept of home automation revolves around
controlling electrical and electronic appliances without
human intervention, utilizing various communication
technologies such as Wi-Fi, Bluetooth, and cloud APIs.
Traditionally, home automation systems were either
expensive or required complex installations. However, the
evolution of low-cost microcontrollers such as the
ESP8266 NodeMCU has made it feasible to implement
smart solutions at a minimal cost. Combined with cloud
platforms like Sinric Pro, developers can now bridge
communication between virtual assistants and physical
appliances efficiently and securely.

The hardware connections involve relay modules
connected to the NodeMCU to switch high-voltage
devices safely.

This voice-controlled, loT-based design eliminates the
need for physical switches or remotes, offering hands-
free, efficient, and real-time home management. The
implementation focuses on simplicity, affordability, and
scalability, making it suitable for wide-scale adoption in
residential environments.

SYSTEM ARCHITECTURE

The figure below demonstrates the system architecture of
the smart home automation system utilizing Google
Assistant and Alexa integration. Upon powering up, the
microcontroller initializes all modules, and a default
message is displayed on the LCD screen while the system
sets the initial state of connected devices (e.g., lights,
fans) to "off". The user can interact with the system
through voice commands sent via Google Assistant or
Alexa, which are processed through IFTTT and a SINSC
Pro 1oT platform. The commands are then relayed to the
microcontroller, which interprets them and actuates the
corresponding devices using relays. Status updates of the
devices are also synchronized with the cloud, allowing
real-time monitoring and control. For enhanced security,
the system supports OTP verification for critical
appliances and can be accessed remotely via the Internet.
This intelligent architecture ensures seamless automation,
secure control, and ease of use for the users.
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Figl: General Block Diagram of the home automation
with google assistant and alexa
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Fig 2: Smart home with google assistant
And alexa

The steps of proposed work as given below

Step 1: The user initiates a voice command through
Google Assistant or Alexa.

Step 2: The command is transmitted via the Internet
using the IFTTT platform connected to the SINSC Pro
10T server.

Step 3:The SINSC Pro platform processes the command
and sends the appropriate signal to the microcontroller.

Step 4: The microcontroller receives the command
and activates the relevant relay module.

Step 5: The connected home appliance (light, fan, etc.) is
turned ON or OFF based on the command

Step 6: The status of the appliance is updated and
displayed on the LCD or app interface for user
confirmation.

RESULTS AND DISCUSSION

The smart home automation system is built using the
Arduino microcontroller integrated with Google Assistant
and Alexa through the SINSC Pro loT platform. This
system allows users to control home appliances
with voice

commands. Once a command is recognized, the signal is
sent via the internet to the SINSC server, which activates
the respective devices connected to the microcontroller.
The system successfully responds to user inputs,
automates tasks like switching ON/OFF lights or fans,
and provides real-time feedback via voice or LCD
display. This ensures user convenience, enhances
lifestyle, and supports energy efficiency through
automation.

Tablel : Comparison of Proposed Model with
existing NFC based models

Characteristics |[NFC

based [NFC based smart band
smart device (Proposed
(Previous model) |model)

User Interaction

Manual  switch [Voice-controlled
operation or [automation using
limited  app-basedGoogle Assistant and
control. Alexa, enabling hands-
free operation  and
seamlessintegration with
smart devices

IAccessibility Limited to IocaICan accessed remotely]
access  within - theie o anywhere  using
Premises. voice command and app
connected through cloud
Security Basic password basedHigh level security by
security using encrypted cloud
communication and
device authentication
Cost May require/Cost-effective with off-

proprietary hubs orthe-shelf Google or
controllers. Alexa smart speakers
and compatible devices

© 2025,IJSREM | www.ijsrem.com

| Page 3


http://www.ijsrem.com/

&g‘r L 3%&

# IISREM

e-Journal

a Volume: 09 Issue: 04 | April - 2025

gﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.586

ISSN: 2582-3930

CONCLUSION:

The home automation system is implemented using
ESP8266, SINSC Pro, and integrated with Google
Assistant and Alexa to enable smart voice-based control
of household appliances. This system is cost-effective,
user-friendly, and simple to install, making it accessible
for a wide range of users. The use of voice commands
provides a modern, hands- free solution for home control,
enhancing convenience and comfort. This setup is
scalable and can be expanded to include more appliances
and sensors. It can be effectively deployed in homes,
offices, or elderly care facilities, ensuring comfort, energy
efficiency, and automation.
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