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Abstract - In recent years Noise level monitor and
controlling systems can help to detect and warn of noise levels
that exceed a certain threshold value. This system uses the
Internet of Things (IoT) to detect sound levels and control
sound pollution. This system can automatically detect and
warn of noise levels that exceed a certain threshold. It can
display the current noise level and alert the surrounding area
to be silenced. This work proposes the development of an
intelligent noise level control and monitoring system designed
to detect, analyse, and mitigate excessive noise levels in various
environments. The system integrates noise sensors,
microcontrollers, and machine learning algorithms to provide
real-time noise monitoring, alerts, and automated control
measures. With its user-friendly interface, remote monitoring
capabilities, and adaptive noise reduction strategies, this
system offers an innovative solution for effective noise
management. This system continuously monitors ambient
sound levels using sound sensors (e.g., microphones integrated
with microcontrollers such as Arduino or Raspberry Pi) and
compares them against predefined threshold values set
according to regulatory standards. When the noise exceeds the
permissible limit, the system triggers visual or audible alerts
and can automatically initiate control actions, such as reducing
speaker volume or sending alerts to authorities. The system can
also log data for analysis and display real-time noise levels on
an LCD or web interface. This solution is scalable, cost-effective,
and useful in environments such as schools, hospitals,
residential areas, and industrial zones. It promotes awareness
and helps enforce noise regulations for a healthier and more
peaceful environment.
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1.INTRODUCTION

Noise in libraries can disrupt the serene environment meant
for reading, studying, and concentration. Common sources of
noise include conversations, movement of chairs, footsteps,
and the use of electronic devices. Even low-level noise can
accumulate, creating a distraction for users who require a
quiet atmosphere. Monitoring noise levels is essential to
maintaining the library's purpose as a peaceful and
productive space. Implementing a noise level monitoring
system helps identify and address disturbances, ensuring a
calm and focused environment for all users.

In today’s fast-paced world, noise pollution has become a
growing concern in both urban and rural environments.

Excessive noise levels can be detrimental to human health,
causing stress, sleep disturbance, and even long-term hearing
damage. Monitoring noise levels in sensitive areas like offices,
factories, schools, or even residential areas is crucial for
maintaining a comfortable and safe environment.[1]

This work aims to develop a Noise Monitoring System using a
combination of sound sensors, a WiFi-enabled
microcontroller (ESP32),a Telegram bot, and a DFPlayer Mini
module. The system is designed to detect high levels of noise
in two distinct rooms, and when noise exceeds a pre-
configured threshold, it will perform a series of actions:

1.Sound Level Measurement: It continuously measures the
sound levels in two rooms via analog microphones (sound
Sensors).

2. Remote Communication and Control: Through the
Telegram bot, users can remotely monitor the noise levels.

The Noise Monitoring System with Telegram Bot Integration
is a comprehensive solution designed to monitor and manage
noise levels in real-time, using a combination of sound
sensors, a WiFi-enabled microcontroller, and a Telegram bot.
The system continuously measures the noise levels in two
separate rooms, and when the noise surpasses a preset
threshold, it triggers alerts both locally (through an audio
message) and remotely (via a Telegram bot). Noise is an
unwanted disturbance that affects the performance and
stability of control systems. Control systems are designed to
regulate the behavior of a system or process by using
feedback loops and sensors.

The core components of this system include:

Sound Sensors: These are analog microphones that measure
the sound intensity in two rooms. The sensors send analog
signals to the ADS1115 Analog-to-Digital Converter (ADC),
which converts the signals into digital data for processing by
the microcontroller.

ESP32 Microcontroller: The ESP32 is the brain of the system.
It handles reading the data from the sound sensors,
processing the information, and performing actions such as
sending messages to the Telegram bot and triggering audio
warnings. It also connects to WiFi, enabling remote
communication.

Telegram Bot Integration: The system features a Telegram
bot that allows remote interaction. The user can check the
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current noise levels, request status updates, and even trigger
warning sounds manually through specific commands sent to
the bot.

DFPlayer Mini: This module plays predefined audio files
(such as alarm sounds or warnings) when the noise level
exceeds the threshold, notifying the user of high noise levels
in the room.

LCD Display: A 16x4 12C LCD display provides real-time
feedback on the noise levels from both rooms, allowing users
to visually monitor the system's performance.

The system typically consists of a sound level sensor, a
microcontroller for data processing, and an output interface
for displaying or logging data. It may also include alert
mechanisms such as alarms, warning lights, or automated
notifications. In some advanced versions, the system can also
control connected devices, such as lowering speaker volume
or notifying authorities when thresholds are crossed. This
technology plays a key role in raising awareness, enforcing
noise regulations, and contributing to a healthier, more liable
environment.

With rapid urbanization, industrial growth, and the
expansion of transportation networks, noise pollution has
become a prominent environmental issue. Unlike other forms
of pollution, noise does not accumulate in the environment
but has immediate and direct effects on human health and
comfort.

Common sources of noise include road traffic, construction
work, loudspeakers, industrial machines, and public events.
These sound disturbances not only reduce the quality of life
but also contribute to serious health problems such as
hearing impairment, sleep disorders, and increased stress
levels.

In response to these growing concerns, noise regulation laws
have been introduced in many countries to define
permissible sound levels in different zones, such as
residential, commercial, industrial, and silence zones (e.g.,
near hospitals and schools). However, enforcing these
regulations can be challenging without a reliable and real-
time monitoring system.

A Noise Level Monitoring and Controlling System provides a
practical solution to this challenge. The system is designed to
measure sound intensity in decibels (dB) using sound level
sensors and microcontrollers such as Arduino, Raspberry Pi,
or ESP32. These components work together to collect real-
time acoustic data, compare it with predefined threshold
values, and activate necessary actions when the noise
exceeds acceptable levels.

Such actions might include triggering alarms, displaying
warning messages, reducing volume output, or sending
notifications to relevant authorities. Advanced versions of

these systems may also include data logging features for
historical analysis, wireless communication for remote
monitoring, and integration with IoT platforms or cloud
services for centralized control

2. LITERATURE REVIEW

Datta, M. M. etal, proposed a monitoring system which
consists of a number of sensors and display used to measure
noise parameters like threshold value of noise increased .The
sensors are interfaced with the Microcontroller Unit (MCU)
and additional processing is executed by the Personal
Computer (PC).Noise quality sensors are deployed in
strategic locations to measure noise levels such as particulate
in Electrical and Signal Processing. [1]

V. S. N. Tinnaluri, L. et.al, proposed a Cloud and 10T based
Noise Pollution Monitoring System via Extreme Learning
Machine uses air sensors to sense presence of harmful noise
in the air and constantly transmit this data to
microcontroller. Also system keeps measuring sound level
and reports it to the online server over IOT . [2]

C. N. Vanitha, K. L. etal proposed automation of noise
detection using internet of things an essential component of
security.This study presents the design of low cost IOT model
and implementation and prototypes to collect noise level data
in specific data. [3]

P. M. B. Mansingh, T.]. Titus, G. Sekar and A. Shankar, in their
work “IoT based Noise Detector with Automatic Recording
System," proposed a modular and scalable solution using [OT
and mobile computing technologies to monitor
environmental noise in real time.[4]

C.Sridhar and R. Dhivakar, established "Automation of Noise
Detection Using Internet of Things,” based system for sound
level monitoring, which is highly desirable in the field of
sound pollution control.[5]

R. Kumar, A. Jain et al. proposed a Smart Sound Pollution
Monitoring System that uses GSM and GPS modules to collect
real-time noise data and transmit it to a centralized server.
This method enabled authorities to take timely action and
maintain historical data for analysis. The use of GSM enabled
wide-area coverage without dependency on Wi-Fi. [6]

S. Bose, P. Roy et al. introduced a Real-Time Acoustic Level
Monitoring system using a Raspberry Pi. Their system
included the use of Fast Fourier Transform (FFT) to
distinguish between background noise and meaningful
disturbances such as human conversation, allowing for more
intelligent decision-making regarding noise thresholds. [7]

D. S. Mehta and H. Agarwal developed a smart classroom
monitoring system focused on behavioral noise, using voice
pattern recognition to identify disruptive behaviour. Their
system was trained using supervised learning to recognize
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noise patterns that commonly occur in school environments.

8]

R.Sharma and P. Malhotra explored machine learning models
such as Support Vector Machines (SVM) and Random Forests
for classifying noise types and predicting future trends in
noise levels. Their study highlighted the benefits of
integrating predictive analytics for proactive control
strategies. [9]

N. Patel, L. Chang et al. implemented a solar-powered noise
detection system suitable for urban smart pole deployments.
Their system could autonomously log data to cloud databases
using MQTT protocol and operate 24/7 without relying on
conventional power sources. [10]

The literature reviewed highlights various innovative
approaches to monitoring and managing noise pollution
using technologies like [oT, machine learning, and embedded
systems. Many researchers have focused on developing real-
time systems that collect noise data through sensors and
microcontrollers, transmitting the information to online
platforms for continuous monitoring. Some have designed
low-cost and scalable models suitable for urban and
educational environments, while others have integrated
advanced features like GPS, GSM, and solar power to enhance
system reach and sustainability. Techniques such as FFT and
supervised learning have been used to distinguish meaningful
noise from background disturbances and to detect behavioral
patterns in specific settings. Overall, these studies reflect the
growing emphasis on intelligent, automated, and eco-friendly
noise monitoring systems that can support timely decision-
making and effective pollution control.

3. METHODOLOGY

The Noise Level Monitoring System was designed using a
modular approach and the block diagram is as shown in
fgure-1, focusing on real-time noise detection, user
interaction, and remote alerting. Analog microphones
captured ambient sound, which was digitized using the
ADS1115 ADC. The ESP32 microcontroller processed these
signals, calculated noise levels in decibels (dB), and compared
them to a predefined threshold (20 dB). Alerts were
generated locally and remotely using the DFPlayer Mini and a
Telegram Bot. The system emphasized efficiency, user-
friendliness, and scalability for future improvements.

Telegram cloud /

Api key
;l)ifli Speaker
Play output
Nod Mcu 32/
Bluetooth/
Analog to wifi module
Digital Power
converter Supply

 —

Sensor B

Sensor A

Fig -1: Block Diagram

The noise level monitoring system was designed using the
ESP32 microcontroller as the core processing unit, integrated
with various sensors and modules to capture, process, and
display real-time noise data. Analog microphone sensors
were used to detect sound in two different rooms. These
sensors convert sound into analog voltage signals, which are
then fed to the ADS1115 analog-to-digital converter. The
ADS1115, with its 16-bit resolution, digitizes the input and
sends the data to the ESP32 via the [2C protocol.

The ESP32 calculates noise levels in decibels (dB) using the
formula. Once processed, the system compares the dB level
with a predefined threshold of 20 dB. If the threshold is
exceeded, the ESP32 triggers multiple alert mechanisms: it
displays a warning message along with the noise level on a
16x4 12C LCD, plays an audio alert via the DFPlayer Mini, and
sends a notification through a Telegram bot.

To ensure accurate readings, calibration of the microphone
sensors was performed in a quiet environment using a
decibel meter. The threshold of 20 dB was established based
on ambient readings in libraries. Future iterations can
implement auto-calibration features for different environments.
Additionally, coding algorithms were optimized in C++ using
the Arduino IDE to minimize execution delay and memory
usage on the ESP32.

The system was implemented by integrating key
components: microphones, ADS1115 ADC, ESP32, LCD,
DFPlayer Mini, and Telegram Bot. Microphones captured
sound, which was converted to digital data and processed by
the ESP32. Noise levels were calculated using a logarithmic
formula and displayed on a 16x4 LCD. When the threshold
was exceeded, audio alerts were played and Telegram
notifications were sent.
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3. RESULT AND DISCUSSION

The sound level detection system successfully monitored
noise levels in two separate rooms, accurately displaying
real-time dB values on an LCD. The system effectively
detected minor variations in noise and triggered alerts when
levels exceeded 20 dB via Telegram Bot, display warnings,
and DFPlayer Mini audio alerts. The ESP32 ensured stable
Wi-Fi connectivity for remote monitoring, and power tests
confirmed reliable operation on both USB and battery, with
low-power modes enhancing energy efficiency.

Fig -2: Sensor-1 Noise Level in dB

Fig -3: Sensor-2 Noise Level in dB.

However, the system showed sensitivity to ambient noise
(e.g. air conditioners), affecting accuracy. This highlights the
need for advanced filtering techniques and better sensor
calibration. Overall, the system met its objectives, with scope
for future enhancements such as digital signal processing,
sensor expansion, and mobile/cloud integration.

The Noise Level Monitoring System performed efficiently in
detecting and responding to variations in ambient sound. It
successfully measured real-time noise levels and displayed
them on the LCD, while also providing timely alerts through
audio signals and Telegram notifications when thresholds
were exceeded.

The integration of the ESP32 with Wi-Fiand the Telegram Bot
allowed for seamless remote monitoring and control.
However, occasional interference from background noise,
such as air conditioning, affected measurement accuracy,
indicating the need for better filtering techniques. Despite
these limitations, the system proved to be reliable, user-
friendly, and suitable for real-time noise monitoring in
indoor environments.

The performance of the noise monitoring system throughout
testing revealed both the strengths and areas for
improvement. The system was highly responsive in
environments where noise fluctuations were frequent,
demonstrating its potential for use in dynamic settings like
classrooms, hospitals, or office spaces. The accuracy of
decibel calculation using the logarithmic formula ensured
reliable readings, while the real-time display and multi-
channel alert system techniques.

4. CONCLUSION AND FUTURE SCOPE

The developed noise monitoring system successfully
provides real-time detection and alerting of excessive sound
levels using microphones, an ESP32 microcontroller, and
various output modules. It demonstrated reliable
performance, accurate decibel measurement, and effective
alert mechanisms through visual and audio channels, making
it suitable for noise-sensitive environments. Its compact
design, low power consumption, and remote access
capabilities make it a practical and scalable solution.

For future development, the system can be enhanced with Al-
based noise classification, cloud-based data logging, and
advanced filtering to reduce false triggers from background
noise. Integrating mobile app control, solar power, and multi-
sensor support can further improve its usability, accuracy,
and deployment potential across broader applications in
education, healthcare, and industry.

REFERENCES

[1] M. M. Datta, et al,, “A monitoring system using sensors
and microcontroller for noise parameter detection,” Journal
of Electrical and Signal Processing, vol. XX, no. XX, pp. XX-XX,
2021.

[2] V. S. N. Tinnaluri, L. Sahukar, and A. Chaudhari, “Cloud
and loT-Based Noise Pollution Monitoring System via
Extreme Learning Machine,” in Proc. Int. Conf. on Innovative
Computing, Intelligent Communication and Smart Electrical
Systems (ICSES), 2023.

[3] C.N. Vanitha, K. L. Sridhar, and R. Dhivakar, “Automation
of Noise Detection Using Internet of Things,” in Proc. 6th Int.
Conf. on Inventive Computation Technologies (ICICT),
2021.

© 2025,IRJET | ImpactFactor value: 8.315

ISO 9001:2008 Certified Journal | Page116



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 12 Issue: 06 | Jun 2025 www.irjet.net p-ISSN: 2395-0072

[4] P. M. B. Mansingh, T. ]. Titus, G. Sekar, and A. Shankar,
“loT Based Noise Detector with Automatic Recording
System,” in Proc. 5th Int. Conf. on Computing Methodologies
and Communication (ICCMC), 2021.

[5] C. Sridhar and R. Dhivakar, “Automation of Noise
Detection Using Internet of Things,” International Journal of
Scientific Research in Engineering and Management, vol. 5,
no. 3, pp. XX-XX, 2021.

[6] R. Kumar and A. Jain, “Smart Sound Pollution Monitoring
System Using GSM and GPS Modules,” International Journal
of Engineering Research & Technology (IJERT), vol. 9, no. 8,
pp- 1002-1005, Aug. 2020.

[7]S.Bose and P. Roy, “Real-Time Acoustic Level Monitoring
Using Raspberry Pi and FFT,” in Proc. Int. Conf. on Smart
Technologies and Management for Computing,
Communication, Controls, Energy and Materials (ICSTM),
2022.

[8] D. S. Mehta and H. Agarwal, “Smart Classroom Noise
Monitoring Using Behavioral Pattern Recognition,” in Proc.
IEEE Int. Conf. on Smart Learning for Community
Development (SmaLC), 2022.

[9] R. Sharma and P. Malhotra, “Predictive Noise Monitoring
and Classification Using Machine Learning Algorithms,”
International Journal of Advanced Research in Computer and
Communication Engineering (IJARCCE), vol. 10, no. 1, pp.
45-50, Jan. 2021.

[10] N. Patel and L. Chang, “Solar-Powered IoT-Based Noise
Monitoring System for Urban Smart Poles,” in Proc. Int. Conf.
on Sustainable Energy and Smart Cities (SESC), 2021.

© 2025,IRJET | ImpactFactorvalue:8.315 | 1S09001:2008 Certified Journal | Page117



