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Abstract

The AI-Based Noise Detection and Protection System is a software-based project designed to help students
and individuals maintain focus by reducing the impact of unwanted environmental noise. The system uses
artificial intelligence and digital signal processing techniques to detect surrounding noise levels through the
device’s microphone. When the detected noise exceeds a defined threshold, the system automatically
generates and plays brown noise, a soothing sound that masks distracting background noise and promotes
concentration.

This project is entirely implemented using Python, utilizing libraries such as sound device, NumPy, skinter,
and play sound to record, process, and manage audio in real time. Unlike traditional hardware-based systems,
this approach is purely software-driven, ensuring cost efficiency, portability, and easy deployment on any
computer.

The proposed system demonstrates how Al and sound processing can be combined to create a more peaceful
and productive environment, especially for students studying in noisy surroundings.
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1. Introduction

In today’s fast-paced and urbanized environment, unwanted noise has become one of the major distractions
affecting human concentration and mental well-being. Students, in particular, face challenges in maintaining
focus while studying due to constant background noise from traffic, crowds, or household activities. Excessive
noise not only hampers learning efficiency but also increases stress and reduces productivity.

To address this issue, the AI-Based Noise Detection and Protection System has been developed. This software
solution uses artificial intelligence and digital sound processing techniques to detect and analyse
environmental noise levels in real time. When unwanted noise surpasses a specific threshold, the system
automatically generates brown noise, a calming background sound scientifically proven to enhance focus and
mask disturbing sounds.

This project is entirely software-based, requiring no external hardware components. It utilizes Python
programming with libraries such as sound device, NumPy, skinter, and play sound to build a simple yet
effective system. The goal is to provide students with a peaceful and distraction-free environment conducive to
better learning and concentration.
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By integrating Al with sound processing, this project represents an innovative step toward creating intelligent
systems that protect mental comfort and improve study efficiency in noisy surroundings.

2. Literature Review
2.1 Overview of Existing Systems

Various systems have been developed to address environmental noise detection and reduction. Traditional noise
control methods primarily rely on hardware-based solutions, such as noise-cancelling headphones, soundproof
rooms, or physical insulation materials. These systems, while effective, are often expensive, less portable, and
limited in accessibility for students and common users.

Recent advancements in digital signal processing (DSP) and artificial intelligence (AI) have introduced
software-based noise monitoring systems. Some mobile applications and web platforms now offer sound level
monitoring using device microphones. Similarly, Al-based models like Yanet (TensorFlow) can classify
different sound types such as traffic, speech, or construction noise. However, most of these systems only detect
or measure noise — they do not automatically respond or protect the user from its effects.

2.2 Limitations of Existing Systems

Existing solutions often have several limitations:

. They rely heavily on hardware components, increasing cost and complexity.

. Many systems only record or visualize noise levels but lack active noise protection features.

. Al-based sound classifiers require large datasets and high computational power.

. Current noise-cancelling devices are not easily customizable or adaptable for student environments.

. Most applications do not provide real-time soothing feedback, such as generating adaptive background
sounds.

2.3 Proposed System Overview

To overcome these limitations, the proposed Al-Based Noise Detection and Protection System is a software-
only approach that can detect noise in real-time and respond intelligently. It uses:

. Sound device library to record live sound input.

. NumPy for calculating noise intensity in decibels (dB).

. Skinter to provide a user-friendly interface.

. Play sound to generate brown noise when unwanted noise is detected.

This system is simple, affordable, and portable. It allows users, especially students, to maintain focus by
masking distracting sounds through an Al-driven method.

2.4 Summary

The literature indicates that while many tools exist for noise detection, very few address noise protection
through intelligent, software-based automation. The proposed system fills this gap by providing an Al-assisted

© 2025, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM54042 | Page 2


https://ijsrem.com/

e
‘J;‘IJSREF:{'
-0 7 [nternational Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 11 | Nov - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

solution that not only detects but also counteracts unwanted environmental noise. It combines accessibility,
effectiveness, and innovation to create a peaceful learning atmosphere using purely digital means.

3. Key Objective

1. To detect unwanted environmental noise in real-time using Al and digital sound processing techniques.
2. To measure noise intensity (in decibels) through the device’s microphone using software methods.

3. To automatically generate brown noise when surrounding sound exceeds a defined threshold, helping
to mask distractions.

4. To create a software-only solution that requires no additional hardware components.

5. To design a user-friendly interface using Python (Skinter) for easy control and monitoring.

6. To help students maintain focus and concentration by minimizing the effects of unwanted background
noise.

7. To promote mental comfort and productivity through an Al-assisted, adaptive sound environment.

4. Research Methodology

The Al-Based Noise Detection and Protection System follow a structured and software-oriented research
methodology to detect and control unwanted environmental noise using Artificial Intelligence (Al) techniques.
The purpose of this methodology is to develop a system that enhances students’ concentration by automatically
converting unwanted noise into soothing brown noise — without using any hardware components.

4.1 Research Design

The project uses an experimental and analytical research design. Real-time sound data is collected from the
computer’s microphone, analysed digitally, and processed using Al logic to make intelligent decisions. The
main aim is to test the system’s efficiency in recognizing and managing noise disturbances through a software-
based approach.

4.2 Methodology Steps

l. Sound Collection:

The system records live audio using the sound device library in Python. The microphone continuously captures
surrounding sound signals.

2. Noise Analysis:

The recorded sound is processed using NumPy to calculate its amplitude and sound level in decibels (dB).

3. Al-Based Decision:

When the noise level crosses a predefined threshold, the Al logic classifies it as “unwanted noise.”

4. Noise Protection:

The system automatically plays brown noise (a calm and relaxing sound) using the play sound library to mask
external disturbances.

5. User Interface:

A simple Skinter GUI allows the user to start or stop detection and view real-time noise levels and alerts.

6. Testing and Evaluation:
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The system is tested in different environments — quiet, semi-noisy, and noisy — to measure its effectiveness
and responsiveness.

5. Analysis

The Al-Based Noise Detection and Protection System was developed to monitor environmental noise levels
and provide an automatic response when unwanted noise is detected. This section presents the analysis of how
the system performs in different conditions and evaluates its efficiency, accuracy, and practicality.

5.1 System Analysis

The system records ambient sound through the device’s built-in microphone using the sound device library.
The captured sound signals are processed to determine their Root Mean Square (RMS) and converted into
decibel (dB) values using mathematical formulas provided by the NumPy library. The noise level is then
compared to a threshold value (e.g., 40 dB) to determine whether the environment is calm or noisy.

When the measured noise exceeds this threshold, the system automatically activates the brown noise generator

(using the play sound library), masking the disturbing sound with a soothing audio signal. This process helps
in maintaining a calm and focused environment for students or users.

5.2 Performance Analysis

The system was tested in various noise environments:

Average Noise
Environment
(dB) System Response

Quiet Room 25-30 No action taken

Moderate Noise (Fan, Occasional brown noise

35-45 Talking) activation

) ) , Immediate brown noise
High Noise (Traffic, Music) 50+
playback

From the analysis, it was observed that:
. The system can accurately detect noise levels in real-time.
. The response time between detection and brown noise activation is less than 2 seconds.
. The system is highly effective in small indoor environments such as study rooms or offices.

5.3 Advantages of the Analysis
. Provides quantitative results through measurable decibel levels.
. Demonstrates the reliability and responsiveness of the system.
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. Confirms that a software-only solution can effectively manage unwanted noise without hardware
Sensors.

5.4 Limitations

. The accuracy depends on the quality of the microphone used.
. Background noise may vary based on distance and environmental acoustics.
. Continuous monitoring can consume system resources over long periods.

6. Future Enhancements

Future versions of the Al-Based Noise Detection and Conversion System can be significantly improved by
incorporating advanced technologies and broader functionality. The key enhancements include:

1. Integration of Advanced Deep Learning Models:

Incorporating sophisticated AI models such as Yanet or Vish can enable precise classification of noise types
(e.g., traffic, human chatter, construction), along with context-aware system responses tailored for
environments like classrooms, libraries, and offices.

2. Personalized Noise Masking and User Customization:

The system can offer customizable masking options such as white, pink, or brown noise, allowing users to
select soundscapes based on personal comfort, productivity, or focus requirements.

3. Cross-Platform Deployment (Mobile and Web):

Developing mobile (Android/iOS) and web-based versions will enhance accessibility and portability, with
support for background operation to assist users during continuous study or work sessions.

4. Real-Time Data Visualization and Analytics Dashboard:

Introducing graphical dashboards for real-time sound-level monitoring, historical trend analysis, and noise
pattern visualization will improve usability and support research or decision-making.

5. Adaptive Thresholding and IoT Integration:

Al-driven adaptive thresholds can automatically adjust sensitivity based on the user's environment, and future
integration with IoT or smart-home/classroom systems can help maintain controlled, low-noise zones
autonomously

7. Conclusion of Analysis

The analysis proves that the AI-Based Noise Detection and Protection System effectively detect and manages
environmental noise using only software-based components. It is reliable for students and individuals who
require a focused, distraction-free workspace, demonstrating how artificial intelligence and sound processing
can be combined to improve concentration and comfort.
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