
International Journal of Recent Advances in Engineering and Technology 

 

© 2025 The Authors. Published by MRI INDIA. 
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). 

 

 
 

Archives available at journals.mriindia.com 
 

International Journal of Recent Advances in Engineering and 
Technology 

 
ISSN: 2347-2812 

Volume 14 Issue 1s, 2025 
 

Voice Controlled Home Automation 

Prathmesh Awari1, Mohammad Jaid Inamdar2, Karan More3, Swapnali D.Chaugule4 
1,2,3,4dept E&TC Engg. Jaihind College of Engineering City : Pune, Country : India 
awariprathmesh7@gmail.com1, zaidinamdar3000@gmail.com2, kmore3414@gmail.com3, 
swapnalichaugule20@gmail.com4 

 
Peer Review Information 

 
Submission: 20 Jan 2025 
Revision: 24 Feb 2025 
Acceptance: 27 March 2025 

 
Keywords 
 
Voice Control 
Home Automation 
Speech Recognition 
Smart Home 

Abstract 
 

That enables users to operate household appliances using voice 
commands. The system integrates speech recognition technology 
with IoT- based smart devices, allowing seamless control of lights, 
fans, air conditioners, and other home appliances. The proposed 
system utilizes a microcontroller, voice processing module, and a 
wireless communication interface to achieve efficient automation. 
The implementation is cost- effective, user-friendly, and enhances 
convenience, particularly for elderly and disabled individuals. 
 

 
INTRODUCTION 
With the advancement of technology, smart 
home automation has become a crucial aspect of 
modern living. Traditional home automation 
systems often rely on physical switches or 
mobile applications. However, voice-controlled 
systems provide a more intuitive and hands-free 
approach, offering enhanced accessibility and 
ease of use. This research explores the 
development of a voice- controlled home 
automation system that utilizes speech 
recognition and IoT to control household 
devices. The proposed system aims to improve 
convenience, security, and energy efficiency in 
smart homes. 
 
LITERATURE REVIEW 
With the increasing adoption of smart home 
technologies, voice-controlled automation has 
emerged as a key enabler of convenience and 
accessibility. Various studies have explored the 
integration of voice recognition and IoT for 
home automation, addressing aspects such as 
system efficiency, security, and user experience. 

• Voice Recognition in Home Automation 
Speech recognition technology plays a critical 

role in voice-controlled home automation 
systems. Smith and Brown (2022) reviewed 
IoT-based smart home automation solutions, 
emphasizing the effectiveness of speech 
processing algorithms in enhancing user 
interactions. Similarly, Kumar and Patel (2023) 
analyzed different speech recognition 
techniques, including Mel Frequency Cepstral 
Coefficients (MFCC) and Dynamic Time Warping 
(DTW), which are widely used for feature 
extraction and voice command matching. 

• Integration of IoT and Wireless 
Communication 

IoT devices rely on efficient communication 
protocols to ensure seamless interaction 
between components. Studies by Thompson and 
Garcia (2020) highlight MQTT as a lightweight 
messaging protocol that facilitates fast and 
reliable device communication.  Additionally, 
Davis and Singh (2020) explored the role of 
Bluetooth technology in IoT systems, 
particularly in low-power environments where 
energy efficiency is a concern. Patel and Sinha 
(2020) further examined Bluetooth Low Energy 
(BLE) for smart applications, demonstrating its 
suitability for real-time home automation. 

https://journals.mriindia.com/
mailto:awariprathmesh7@gmail.com
mailto:zaidinamdar3000@gmail.com
mailto:kmore3414@gmail.com
mailto:swapnalichaugule20@gmail.com4


Voice Controlled Home Automation 

 

254 

 

• Security Challenges and Solutions 
Security remains a critical concern in voice- 
controlled home automation. Cheng and Wang 
(2021) identified key security vulnerabilities, 
including unauthorized access and data 
interception, within voice-command systems. 
Ahmed and Khan (2023) proposed encryption 
protocols such as AES-256 to mitigate these 
risks, ensuring secure transmission of voice 
commands and system responses. Furthermore, 
Johnson and Smith (2019) discussed how 
speech recognition algorithms could be 
optimized to reduce false positives, preventing 
unintended device activations. 

• System Performance and User 
Experience 

Performance metrics such as accuracy, latency, 
and device compatibility influence the 
effectiveness of home automation systems. 
Research by Johnson (2021) demonstrated that 
Raspberry Pi-based automation systems could 
achieve high command recognition accuracy 
when integrated with voice assistants like 
Google Assistant and Amazon Alexa. In addition, 
Fernandez and Lee (2023) emphasized the 
importance of user-centric design in smart home 
interfaces, highlighting that intuitive voice 
control improves overall user satisfaction. 

• Energy Efficiency in Smart Homes 
Optimizing energy consumption is a key 
advantage of smart home automation. Luo and 
Kim (2022) examined how IoT-based home 
automation can contribute to energy efficiency 
through intelligent scheduling and automated 
control mechanisms. Their study found that 
integrating machine learning algorithms could 
further enhance energy savings by adapting to 
user behaviour and environmental conditions. 

• Future Prospects in Voice-Controlled 
Home Automation 

Recent advancements in artificial intelligence 
(AI) and machine learning are paving the way 
for more adaptive and intelligent voice-
controlled systems. Shankar and Roy (2022) 
explored cloud integration in home automation, 
demonstrating how AI-driven cloud services can 
process voice commands more efficiently. 
Additionally, Miller and White (2022) discussed 
real-time systems for IoT applications, 
emphasizing the need for responsive and low- 
latency interactions. 
 
RESEARCH METHODOLOGY 
Voice Command Processing: The user speaks a 
predefined command such as "Turn on the light. 
The speech recognition module converts the 
voice input into text. Different algorithms like 
MFCC (Mel Frequency Cepstral Coefficients) and 
DTW (Dynamic Time Warping) are used for 

feature extraction and matching. 
 
Signal Transmission: The processed command 
is sent to the microcontroller. 
The microcontroller interprets the command 
and sends control signals via Wi-Fi or Bluetooth. 
MQTT (Message Queuing Telemetry Transport) 
protocol is employed for efficient, lightweight 
communication. 
 
Appliance Control: Smart relays receive the 
signal and switch appliances on or off. Feedback 
is provided to the user through voice 
confirmation or mobile app notifications. 
 
Security Mechanisms: Implements secure 
communication using encryption protocols like 
AES-256 to protect data integrity and user 
privacy. 
 
Performance Evaluation: Conducts tests on 
command recognition accuracy, response time, 
and reliability in different environments. 
Compares system performance with similar 
applications to ensure high quality and 
efficiency. 
 
SYSTEM ARCHITECTURE 
The architectural framework of the voice-
controlled home automation system is 
meticulously designed to reflect the 
complexities inherent in modern smart 
environments. It integrates advanced 
components and protocols to facilitate robust, 
secure, and efficient system performance, 
ensuring seamless interaction through voice 
commands and IoT devices. The design 
philosophy prioritizes scalability, reliability, and 
ease of integration with emerging technologies. 

 
Fig1. System Architecture 

The architecture is composed of several core 
modules: 

A. User Interface Layer: 
• Incorporates voice recognition 

interfaces, mobile applications, and web 
portals for user interaction. 
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• Utilizes APIs to connect with popular 
virtual assistants like Google Assistant 
and Amazon Alexa. 

B. Communication Layer: 
• Employs communication protocols such 

as MQTT, HTTP, and CoAP to manage 
device interactions. 

• Integrates Wi-Fi, Zigbee, and Bluetooth 
for efficient local and remote 
communication. 

C. Processing Layer: 
• Utilizes microcontrollers and single- 

board computers like Raspberry Pi for 
command processing. 

• Implements real-time operating 
systems (RTOS) to handle concurrent 
tasks. 

D. Device Control Layer: 
• Interfaces with smart devices via relays, 

actuators, and sensors. 
• Includes safety mechanisms such as 

overload protection and encrypted 
control signals. 

E. Cloud Integration Layer: 
• Leverages cloud services for data 

storage, remote access, and analytics. 
• Uses databases like Firebase and AWS 

IoT Core for real-time data 
management. 

The interplay of these layers ensures efficient 
and secure operation, providing a scalable 
foundation for future enhancements and 
seamless integration of additional smart 
devices. 

 
  RESULT 

The system is implemented using a Raspberry Pi 
microcontroller, integrated with Google 
Assistant or Amazon Alexa for voice 
recognition. A relay module is used to control 
electrical appliances. The system is tested for 
various voice commands, achieving an accuracy 
rate of over 90% under normal conditions. 
Latency in command execution is minimal, 
ensuring a real-time response. 
The testing phase included the following key 
performance indicators: 
A. Accuracy and Recognition Rate: 

• Achieved a command recognition 
accuracy of 92% in noise-free 
environments. 

• In environments with background 
noise, performance slightly decreased 
to 85%, depending on the signal-to-
noise ratio. 

B. Latency Analysis: 
• Command response time was measured 

and averaged 1.2 seconds for local 
commands. 

• Cloud-based command execution 
experienced an average latency of 

2.5 seconds due to network transmission. 
C. Device Compatibility Testing: 

• Successfully integrated with various IoT 
devices, including smart bulbs, 
thermostats, and security cameras. 

• Ensured compatibility with different 
manufacturers by adopting 
standardized protocols like MQTT and 
Zigbee. 

D. User Experience Evaluation: 
• Conducted a survey among 30 users to 

assess ease of use and satisfaction. 
• 85% of participants found the system 

intuitive and efficient, particularly 
valuing the voice feedback mechanism. 

E. Energy Consumption Monitoring: 
• Measured power consumption across 

different operational states. 
• Identified a 15% reduction in energy 

usage due to intelligent scheduling and 
automation. 

 
CONCLUSION 
The proposed voice-controlled home 
automation system provides a practical and 
efficient solution for modern smart homes. By 
integrating voice recognition with IoT, users can 
control home appliances seamlessly. Future 
enhancements include machine learning-based 
adaptive voice recognition, integration with 
additional IoT devices, and improved security 
features. 
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