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Abstract— Over the past decade, smart schemes have
significantly influenced daily human life. Modern smart home
systems enhance entertaining, household control, energy
monitoring, and security using advanced technologies, sensors,
and processors. Services like voice-controlled alarms,
personalized calendars, besides weather or news reminders are
common. This paper benevolences a voice-controlled electric
devices project aimed at improving accessibility and usability
for household appliances. By integrating advanced speech
recognition technology, users can control devices such as lights,
fans, and air conditioners with simple voice commands. The
system includes a microphone for voice input, a speech
processing module to interpret commands, besides an Arduino
microcontroller to control appliances via relays, sensors,
Bluetooth modules, or smart plugs. Basic commands like “turn
on/off” besides “adjust settings” offer hands-free operations,
ideal for folks with mobility challenges, seniors, and those
seeking efficient home management. The organisation’s
modular design allows seamless mixing with smart home
surroundings and future scalability for features like voice-
based automation, IoT compatibility, besides mobile app
control. Additionally, the project incorporates sensors for
weight measurement, gas detection, and temperature
monitoring to enhance safety and convenience. This innovative
approach aims to simplify routine tasks, promote inclusivity,
besides support sustainability. Overall, the project represents a
significant advancement toward next-generation smart home
solutions, educating efficiency besides user experience.

Keywords—  Voice-Controlled Smart Home, Speech
Recognition Technology, Arduino Microcontroller, loT-Based
Home Automation, Smart Appliances Control, Sensor
Integration and Monitoring, Accessibility and Sustainability in
Smart Systems.

I. INTRODUCTION (HEADING 1)

Improving productivity while decreasing labour has
always been technology's top priority. We have been
advocating for pervasive computing across all domains since
the introduction of the "Internet of Things" a decade ago.
Simplifying human-technology interaction 1is, hence, of
paramount importance. The goal of automation, for example,
is to increase efficiency while also making things easier to
use [1]. The purpose of a voice-controlled home automation
system is to simplify life via more automation [2]. The
earliest humans understood that speaking to one another was
the most efficient means of communication. It would be easy
to narrate concepts with little effort. The idea of being able to
tell a computer what to do just by speaking to it was a thing
of science fiction when the first computers appeared.
Nevertheless, because to significant advancements in the
field [3], we are on the verge of really being able to use voice
commands to interact with electronics. We could bring
technology much closer to people if we used this engrained

www.ijesat.com

but highly effective mode of communication [4]. The use of
voice commands to operate various home automation
systems is already commonplace [5].

There are several benefits of utilising voice as a means of
communication. First, we would drastically cut down on, or
eliminate entirely [6], the requirement for operating system
training. Secondly, if services were to be simplified, more
individuals would use the technology that is already
available, which would be great for people with all kinds of
disabilities since it would level the playing field [7]. Due to
the platform's extensive usage in the mobile market and the
ease with which it allows us to apply advanced technology,
we have deployed an Android application as the user front
end. More than 80% of the world's cellphones run on
Android [8]. Figure 1 presents the sample image for smart
home automation based on voice input.
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Figure.1. Example image for Smart home voice-based

automation.

This project's overarching goal is to design and build a
voice-activated system for controlling common household
appliances. The device for capturing voice will be the
Google Voice search app. It is Android Meets Robots
(AMR) that will be used to build the GUI. The term "voice
controlled electrical appliances" is used to label this system
in this project. The goal of this project is to develop a voice-
activated system that can manage various electrical devices.
This method allows user to activate electrical appliances just
by speaking into them [9]. Disabled people who utilise this
method may find it easier to go about their everyday lives at
home. Machines can understand spoken words with the help
of speech recognition software. While "voice recognition”
can mean either "speech recognition" or "person
recognition,” the latter more accurately defines efforts to
identify the speaker rather than the words themselves.
Modern computing has made possible to record besides save
human speech in digital memory for use at a later date. The
Android Meets Robots program (AMR) provides the
graphical user interface (GUI) are necessary for this system.
With this program, you may create a GUI and code that
identify human speech. Users can command their desired
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electrical equipment with sound of their voice. The system is
built to be easy to install, setup, run, and maintain, and it is
portable as well [10].

II. RELATED WORKS

Wang et al., [11] has introduces an innovative voice-
controlled smart home lighting system designed to enhance
user control and energy efficiency. It allows users to create
custom lighting scenes and schedules, automating settings
for efficient lighting based on specific needs. Voice-
controlled smart lights progress energy efficiency by
enabling users to control lighting with voice commands,
adjust brightness, and create schedules for various activities.
Timers also prevent unnecessary usage, making them a
valuable calculation to energy-efficient smart homes. This
approach effectively contributes to energy effectiveness in
smart homes, representing a significant advancement in the
field. By combining personalized lighting control with
seamless automation, the system not only provides
convenience but also promotes sustainable and efficient
energy usage in modern smart homes.

Cherian et al., [12] has presents a novel approach of
managing smart appliances with voice commands, which is
referred to as Voice Assisted Smart Appliance Control
(VASAP). In order to assess the efficacy besides
performance of the suggested system, it is compared against
the traditional GPRS Assisted Smart Appliance Control
(GPRSSAC). An Android app requires the user to speak
commands. Voice instructions may be recognized and
transmitted to the system using this program. These
commands are decoded by a receiver and decoder, which
then send them over a serial connection to the Arduino
controllers. The system's software and hardware are
developed in accordance plan, and the system's wireless
communication technique, which integrates Wi-Fi and RF
(radio frequency), is also established. The systems
functional needs inform the design of two sets of control
schemes-one for voice control and one for button control-
with the goal of making the system more compassionate.
For the voice control solution to work, the user must smart
terminal the control instructions that have been pre-
programmed into the system's voice library. Once the
recognition is confirmed, the user will be able to command
their household appliances. Under the key control scheme,
smart terminal keys are used to appliances. In order to
collect and store audio, verify family members, and
recognize voice commands, the upper computer uses an
algorithm that was studied in this study. The lower computer
collects environmental information in real-time and
wirelessly controls home facilities. Upon startup, family
members are asked to confirm their voice commands.
Following this, the system uses real-time environmental
information and the results of voice command recognition to
formulate a control command. Through the serial port, the
command to operate the associated home equipment is sent
from the top computer to the lower computer. Under
controlled laboratory settings, the inspected and evaluated.
In addition to authenticating family members, the test
findings demonstrate that the technology can operate home
amenities using voice commands and instantaneous fashion
data on the environment.
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Selvarathi et al., [13] has design a gadget that will help
people with mobility impairments by utilising the principle
of this particular component of IoT. Mainly, there are two
segments to the suggested device. A channel relay, an
Arduino, and a smart lightbulb are included in the hardware
section. The cloud and IOT platforms, along with an app
created especially for this use, make up the software
component. The principal purpose of this apparatus is to
identify particular words in an individual's speech and
subsequently trigger or deactivate the smart gadget, so
establishing an intelligent living space. First, a lightbulb will
be used to demonstrate this. Java programming language
will be used in the app's development. The primary
characteristic that sets this programme apart is its
microphone, which will be used to issue commands. To
increase transmission speed, Bluetooth and Wi-Fi chips will
also be included in the lightbulb and the phone.
Additionally, noise sensitivity and quick transmission will
be given special consideration. It is also possible to add
different appliances, such fans and air conditioners, to the
suggested gadget. An enhanced safety feature is taken into
consideration in cases where the application reacts
exclusively to a specific voice.

Sahu [14] has explores the implementation of a home
automation system using the Blynk app and IFTTT (If This
Then That) platform. The system is designed to control the
on/off status of two bulbs using a two-channel relay module,
NodeMCU ESP32 microcontroller, and physical push
buttons. The hardware components include a two-channel
relay module, two bulbs, NodeMCU ESP32 microcontroller,
too physical push buttons. The physical push buttons are
connected between the ESP32 and the relay module, as well
as between the power supply and the ESP32. The ESP32
serves as the central hub for the automation system,
controlling the relays based on physical push buttons and
commands received via the Blynk app. Software
development for this project is done using the Arduino IDE,
which provides a user-friendly interface for programming
the ESP32 microcontroller. The Blynk platform is utilized to
create a virtual dashboard for monitoring besides controlling
the status of the relays remotely through the Blynk mobile
app. Users can easily toggle the on/off status of the bulbs
using the virtual buttons on the Blynk app, providing
convenient control from internet connection. Furthermore,
the system is integrated with the IFTTT platform to enable
automation based on predefined triggers and actions. This
allows users to create custom automation rules, such as
turning on the lights at sunset or sending a notification when
lights are turned on/off. By leveraging the capabilities of
both Blynk and IFTTT, the home automation system
becomes more versatile and adaptable to the user's
preferences and needs

Laha et al., [15] has proposed design also facilitates the
utilization of the said device under different human
capabilities, such as those who are normal, deaf, dumb or
completely disabled. The inbuilt Wi-Fi module used with
Raspberry Pi, thus eliminating the use of personal
computers (PCs). The designed system includes a variety
including lights, fans, and motors, to showcase how the
suggested smart home system is feasible, reliable, and
capable of quick operation. After leading testing, it was
found that the entire designed system is capable of running
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successfully and performing desired operations, such as
switching functionalities, controlling the speed of a DC
motor, and regulating light intensity.

III. PROPOSED MODEL

The proposed methodology taught about controlling of
electric devices at home. An innovative voice-controlled
system used to perform extensive range of actions, including
power devices on or off, locking and unlocking
mechanisms, opening and closing elements, adjusting
temperature by increasing or decreasing, monitoring
conditions of fruits and vegetables with weight checking and
gas sensing. This system leverages advanced integration of
sensors and motors to activate seamless interaction through
voice commands, providing an efficient and automated
solution for home automation and produce monitoring. At
its core, the system arranges a voice recognition module to
interpret voice commands such as “turn on”, “turn off”,
“lock”, “unlock”, “open”, “close”, temperature”. Once
command is recognized, it is processed by Arduino
microcontroller, which orchestrates the corresponding
actions. The relay module manages power supply to
connected appliances, enabling tasks such as turning lights
or devices on and off. A motor facilitates mechanical actions
like locking/unlocking doors opening/closing compartments.
the temperature sensor ensures precise adjustments and
continuous monitoring of temperature levels, while gas
sensor detects the presence of ethylene or other gas
indicative of fruit ripening or spoilage.

To enhance user interaction and system feedback, real time
data is displayed on LCD screen, providing insights into the
operational status and monitoring conditions. LED indicator
visually represents system states, while a temperature
deviation or detected spoilage of stored produce. These
features ensure users are promptly informed of critical
conditions, enhancing reliability and safety. The proposed
designs offer practical benefits such as reduced manual
effort, improved produced quality monitoring, and enhanced
accessibility for users with mobility challenges. Its modular
and scalable architecture further allows customization and
expansion, making it a forward-looking contribution to the
field of smart systems and IOT enabled devices. By
following steps architecture will be given below.

L)
=

Figure.2 architecture model
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In this concepts Figure.2 shows the project starting with
collecting of all devices. Then connect each component with
Arduino uno.

The first step involves identifying the primary challenges
combining with existing IOT systems, such as integration
between home automation and real time produce
monitoring, limited accessibility for users with mobility
things, based on these challenges, the objective is to design
a modular and scalable voice controlled with IOT system
capable of automating household tasks and monitoring
produce conditions in real time while ensure enhanced
accessibility and adaptability.

This system architecture was developed by integrating
hardware and software components to enable voice-
controlled automation and environmental monitoring. The
architecture centers on an Arduino microcontroller that will
take commands from the speech recognition module, with
the HCO5 Bluetooth module ensure wireless transmission.
The hardware setup incorporates DHTI11 sensors for
temperature and humidity monitoring, gas sensor for
detecting ecthylene levels, weight sensors for measuring
produce weight, and an IR sensor for proximity
detection.5V DC motor perform mechanical tasks, while an
CLD 12C display, LED indicators provide real time
feedback.

Voice recognition module is configured to interpret actual
language commands such as “turn on the fan”, “increase
temperature”, or ‘“unlock the door”. These commands
transmitted via HCO5 Bluetooth module to the Arduino
microcontroller, which translate them into real time
actionable signals. These signals are then routed with
respective sensors to execute the corresponding tasks,
ensuring efficient and reliable command processing.

The integration of sensors with microcontroller is a critical
step in real time environmental monitoring. The DHT11
sensor monitors temperature and humidity, we can adjust
based on requirements for climate control. The gas sensor
detects the presence of ethylene or other gases emitted by
ripening spoiling produce, triggering alerts when threshold
levels are exceeded. The weight sensor tracks the quantity of
fruits or vegetables, helping identify changes indicative of
spoilage or usage. The IR sensor detects user proximity to
enable automation, further enhancing the system
interactivity.

To increase the human interaction, the system incorporates
multiple feedback mechanisms. Real time sensor data and
operational status are displayed on an LCD I2C screen,
providing users with detailed insights LED indicators
visually present active system states, and temperature
increase or decrease states here. These mechanisms ensure
that users all were informed and able to respond promptly in
critical situations.

The motor activity used to do the on and off condition
statements also to perform different mechanical actions
based on user commands. Motors utilized for perform task
to increase or decrease temperature. 5V DC motor handle
large scale operations like controlling movable components.
The relay module integrated to manage power supply
appliances, enabling tasks turning lights on/off.

The system optimization performance tested and optimized
for efficiency and accuracy. Voice command recognition
fined tuned to minimize the response time and improve
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integration accuracy. Sensor calibration ensures reliable
environmental monitoring, motors will give operations. The
system’s modular design allows for scalability and the
sensors in future iterations.

The integration and testing is the final process, series of
integration tests, ensures that hardware components are
functioning harmoniously. Voice commands are tested for
accuracy and latency, while sensor data is verified for
consistency and responsiveness. The system ability controls
home appliances and monitor produce condition tested in a
variety scenario, including required conditions.

Performance evaluation: the system performance is
evaluated based on ability to accurately execute voice
commands, monitor environmental conditions, and provide
feedback through the LCD, and LEDS. Key metrics include
response error rates in voice recognition and sensor
accuracy.

By integrating voice control with real time monitoring
and automation, this system offers a practical solution for
managing house hold tasks and ensuring the produce, all
while providing use and capability.

IV. RESULTS AND DISCUSSION

In the above figure we have used Arduino UNO
microcontroller. Digital temperature and humidity sensor
module with a humidity range 20-95% RH and temperature
measurement range 0-50-degree C. Infrared IR LM393
module, the detection range between 10cm and 80cm.
SEN0160 weight sensor module capacity with an 1kg
approximately. MQ-2 Gas sensor which has high sensitivity
to C3H8.ST7920 or equivalent collector LCD 16X2. For an
indication LED's will use.

A. Circuit diagram for proposed model

[\I

Fig.3. Proposed Circuit diagram.

In above figure 3 represent that the proposed circuit diagram
of model, in these circuit diagram implemented the Arduino
board with sensor module, the confections are properly
assigned to build the model to get the proper results.

B. Hardware implementation of the proposed model

Figure.4. Hardware implementation of the proposed model.
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In above Figure4 signifies that the Hardware
implementation of the proposed model, in this setup we used
different module to inbuilt the proposed model, there are
LCD displays and different sensors are attained to build the
proposed model.

C. Software implementation details

*© 5 W ED
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Fig.5. Proposed model software working.
In above Fig.5 represent that the Proposed model software
working. The number of unique devices used in the trials is
14. Such as Light 1 on, Light 1 off, Light 2 on, Light 2 off,
Night lamp on, Night lamp off, Fan on, Fan off, AC on, AC
off, TV on, TV off, Fish tank motor on, Fish tank motor off.

Table 1: Number of trails with their components results

No of trial Component Result
! Fish tank motor on Success
2 Night lamp off Success
3 Light 2 on Success
4 TV off Success
5 AC off Success
6 Light 2 on Failure
7 Light 2 off Success
8 Fan on Success
’ TV off Success
10 AC off Success
1 Light 1 on Success
12 AC off Success
13 Light 2 off Failure
14 Fish tank motor off Success
15 Night lamp on Success
16 Light 2 off Failure
17 Fish tank motor on Success
18 Light 1 on Success
19 Night lamp on Success

20 Light 1 on Success
2 Fish tank motor on Success
2 AC on Success
2 Fish tank motor off Success
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24 AC off Success
25
Fan off Success
26
Fan off Success
27 .
Light 2 on Success
28 Fish tank motor off Success
28 .
Night lamp off Success
30 Night lamp on Success
31 Light 1 off Success
32 AC off Success
33 Light 1 off Success
34 Fan off Failure
35
AC on Success
36
Fan off Success
37 Light 1 off Success
38 Fish tank motor on Failure
39 TV on Success
40 .
Light 1 off Success
4 Light 1 on Success
42 .
Light 1 on Success
43
TV on Success
44 .
Light 2 on Success
4
3 TV off Success
4
6 Fish tank motor off Success
47 .
Night lamp on Success
48 Night lamp off Failure
49 Light 2 off Success
>0 Fish tank motor on Success

In above table 1 represent the total of 50 trials were
conducted to test various components, completing a 88%
success rate with 44 successful operations and 6 failures
(12%). Failures occurred in Trial 6 ("Light 2 on"), Trial 13
besides Trial 16 ("Light 2 off"), Trial 34 ("Fan off"), and
Trial 38 ("Fish tank motor on"). Among the components,
"Light 2" experienced the highest failure rate with three
unsuccessful attempts, indicating a need for optimization.
"TV," "AC," "Fan," and "Night Lamp" showed consistent
presentation, while the "Fish Tank Motor" had one failure
despite being operated multiple times. Overall, the
organization demonstrated strong stability, with isolated
issues in specific operations that require improvement.
Number of Success: 44, Number of Unsuccess: 6, Success
Rate: 88.0% generate a bar graph and it is shown in Figure
6.
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Success Analysis

44

Number of Success @ Number of Unsuccess

Figure 6: Success Rate analysis.

V. CONCLUSION

The proposed voice-controlled smart home automation
system demonstrates significant advancements in
accessibility, efficiency, and convenience for modern living.
By integrating an Arduino microcontroller, speech
recognition technology, and various sensors, the system
enables users to manage household appliances such as
lights, fans, air conditioners, and more using simple voice
commands. This approach is particularly beneficial for
individuals with mobility challenges and senior citizens,
promoting inclusivity and hands-free operation. The
experimental trials, comprising 50 tests across multiple
devices, yielded a high success rate of 88%, with 44
successful operations and only 6 failures. This outcome
highlights the reliability and effectiveness of the system in
real-time usage scenarios. The modular design ensures
scalability, allowing for future enhancements, including IoT
device compatibility and remote control via mobile
applications, further improving user experience. Additional
safety features, such as gas detection and temperature
monitoring, enhance the system’s overall utility. In
conclusion, the voice-controlled smart home system
effectively simplifies daily routines, improves safety, and
enhances energy management. It represents a significant
step toward next-generation smart home solutions that
prioritize user convenience and sustainability. Future work
could focus on integrating more advanced artificial
intelligence for personalized automation and broader device
support to further enhance functionality.
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