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ABSTRACT

The noise monitoring system is an IoT-enabled system developed to observe and regulate noise levels within indoor
environments such as educational institutions, healthcare facilities, libraries, and workplaces. Maintaining appropriate
acoustic conditions in these settings plays a crucial role in enhancing focus, comfort, and overall productivity. The system
integrates acoustic sensors with microcontroller platforms, including ESP-based modules and Raspberry Pi, to capture sound
intensity continuously. The recorded data is transmitted to a cloud interface, allowing users to access and monitor noise levels
remotely. Custom threshold values can be configured depending on the application environment. When the detected sound
exceeds these limits, the system issues alert through visual signals, audible alarms, or mobile notifications. Additionally, it
maintains historical data records to support trend analysis and long-term acoustic optimization. This solution offers an
efficient approach to managing indoor noise by leveraging loT capabilities, enabling smarter and more responsive
environmental control.
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LINTRODUCTION

Noise pollution has emerged as a significant environmental concern, particularly in essential indoor spaces such as schools,
hospitals, and workplaces. Continuous exposure to high noise levels can lead to adverse effects on human health, including
stress, reduced concentration, and hearing-related issues. Traditional methods of noise monitoring are often manual,
inefficient, and lack real-time responsiveness, making it difficult to maintain a controlled acoustic environment.

To address this challenge, this paper proposes a Smart Acoustic Guardian, an IoT-based noise level monitoring system
designed to measure and analyze sound levels in real time. The system utilizes sound sensors integrated with IoT technology
to continuously monitor noise intensity and provide alerts when predefined thresholds are exceeded. Furthermore, the
collected data can be stored and analyzed to identify patterns and support decision-making for noise control. This approach
offers a cost-effective, scalable, and efficient solution for maintaining a healthy and productive indoor environment.
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II. LITERATURE REVIEW

Several research works have explored the use of Internet of Things (IoT) technology for monitoring and controlling noise
pollution in different environments. An early study on loT-based noise monitoring systems (NOMOS) highlights that
noise pollution has serious impacts such as hearing impairment, sleep disturbance, and reduced communication efficiency.
The study emphasizes the importance of continuous monitoring systems to address these issues effectively.

Recent research focuses on developing low-cost and scalable IoT solutions. For instance, a system designed for monitoring
noise levels in educational institutions uses sound sensors integrated with IoT devices to collect and analyze data, which can
further be visualized using tools like databases and mapping software. This approach demonstrates how IoT can help in
identifying noise patterns and improving environmental conditions.

In addition, studies conducted for silent zones such as hospitals and libraries highlight the need for real-time alert
mechanisms. These systems continuously monitor noise levels and trigger alerts when the sound exceeds predefined
thresholds, helping to maintain a peaceful environment. Such systems also show that excessive noise can negatively impact
concentration, health, and productivity, making monitoring essential.

Advanced research has introduced mobile and scalable loT-based noise monitoring systems for smart cities. These systems
use sensor nodes with GPS to collect real-time,location-based noise data. Machine learning techniques are
also applied to improve the accuracy of noise measurement and prediction. This demonstrates the evolution of noise
monitoring systems from static setups to intelligent, adaptive networks.

Furthermore, modern approaches integrate IoT with real-time alert notification systems in environments such as libraries.
These systems not only detect noise but also provide instant feedback to users, ensuring better noise control. Some systems
also incorporate additional features like data logging and visualization for further analysis and decision-making.

Overall, the literature indicates that loT-based noise monitoring systems are  becoming more efficient, cost-effective,
and intelligent. However, challenges such as sensor accuracy, real-time processing, and scalability still exist, which motivates
further research and development in this domain.

III. SYSTEM DESIGN

The proposed Smart Acoustic Guardian system is designed using an Internet of Things (IoT) architecture to monitor and
control noise levels in indoor environments. The system consists of three main components: sensing unit, processing unit, and
communication unit. The sensing unit includes a sound sensor (microphone module) that continuously measures ambient
noise levels in decibels (dB). This data is captured in real time and transmitted to the processing unit. The processing unit,
typically a microcontroller such as Arduino or NodeMCU (ESP8266), processes the incoming sound data and compares it
with predefined threshold values. If the detected noise level exceeds the permissible limit, the system triggers an alert
mechanism such as a buzzer, LED indicator, or notification. This ensures immediate awareness and helps in maintaining a
controlled acoustic environment. The system is programmed using embedded C or Arduino IDE to perform continuous
monitoring and decision-making.

The communication unit enables data transmission to cloud platforms using Wi-Fi technology. The processed data is
uploaded to an IoT cloud service where it can be stored, visualized, and analyzed over time. This allows users to monitor
noise trends remotely through web or mobile applications. Additionally, historical data analysis helps in identifying peak
noise periods and implementing corrective measures.
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Fig 1 : System Design for noise Monitoring

The overall system follows a continuous loop methodology: data acquisition, processing, transmission, and alert generation.
This design ensures real-time monitoring, low cost, scalability, and ease of implementation, making it suitable for applications
in schools, hospitals, libraries, and offices.

IV. Experimental Setups and Results

The experimental setup of the proposed Smart Acoustic Guardian system was implemented using a sound sensor module, a
microcontroller (NodeMCU/Arduino),and a Wi-Fi communication module. The sound sensor was used to detect ambient
noise levels in real time, and the microcontroller processed the data based on predefined threshold limits. The system was
tested in different indoor environments such as classrooms, libraries, and common areas to evaluate its performance under
varying noise conditions.

During the experiment, the threshold noise level was set (for example, 60 dB for a classroom environment). When the
measured noise level exceeded this limit, the system successfully triggered alert mechanisms such as a buzzer and LED
indicator. Simultaneously, the data was transmitted to the IoT cloud platform for real-time monitoring and storage. The
readings were observed through a web interface, which displayed variations in noise levels over time.

The results demonstrate that the system is capable of accurately detecting noise levels and responding promptly to excessive
sound conditions. It was observed that noise levels were relatively low in controlled environments like libraries, while higher
fluctuations were recorded in classrooms during active sessions. The system showed reliable performance with minimal delay
in alert generation and data transmission.
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Fig 2: Experimental Setups

Overall, the proposed system proved to be efficient, cost-effective, and suitable for real-time noise monitoring
applications.

The experimental results validate that the Smart Acoustic Guardian can help maintain a controlled and healthy indoor
environment by providing timely alerts and useful data insights.
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Fig 3 : Microcontroller
V. FUTURE ENHANCEMENT

The proposed Smart Acoustic Guardian system can be further enhanced by integrating advanced technologies to improve its
functionality and scalability. Future work may include the incorporation of machine learning algorithms to analyze noise
patterns and predict potential disturbances, enabling proactive noise control. Additionally, the system can be expanded with
multiple sensor nodes to cover larger areas and provide more accurate, location-specific monitoring.

Integration with mobile applications and real-time notification systems can also improve user interaction by providing instant
alerts and remote access. The use of more precise and calibrated sensors can enhance measurement accuracy.
Furthermore, the system can be extended to smart city applications by combining GPS-enabled devices for large-scale
environmental monitoring. Energy-efficient designs and battery-powered modules can also be implemented to support long-
term deployment in various indoor and outdoor environments.

VI. CONCLUSION

In this paper, a Smart Acoustic Guardian, an loT-based noise level monitoring system, has been successfully designed and
implemented to monitor and control noise levels in indoor environments. The system effectively measures sound intensity in
real time and provides immediate alerts when the noise exceeds predefined thresholds, ensuring a controlled and comfortable
environment.

The experimental results demonstrate that the proposed system is reliable, cost-effective, and capable of continuous
monitoring with minimal delay. By integrating IoT technology, the system also enables remote access, data storage, and
analysis of noise patterns over time. This helps in better decision-making and maintaining a healthy acoustic environment.

Overall, the developed system proves to be a practical solution for applications in schools, hospitals, libraries, and
workplaces. It contributes to improving environmental quality and user well-being, and it also provides a strong foundation
for future enhancements in smart monitoring systems.
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