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Abstract: This platform relies on an loT and a cloud computing technology to watch Industrial Pollution Monitoring
and control the quality of environment in anywhere and anytime. An loT-based system to monitor and control the
pollutants andthereby helping them to moderate their trial on exposure topollutants. Industrial pollution monitoring is
the collection of data at different locations of industries and at regular interval frames so as to give the information
which might be utilized to characterize current conditions. Pollution Monitoring and controlling System demonstrates
an efficient utilization of technology by which screen and report environmental parameters like gas, smoke and
temperature and humidity. An efficient environmental monitoring system is required to monitor and assess the
conditions just in case of exceeding the prescribed level of parameters (e.g., noise, CO and radiation levels). A solution
for monitoring the noise and air pollution levels in industrial environment or particular area of interest using embedded
computing system is proposed. This paper proposes an approach to build a cost effective standardize pollution
monitoring device using the wireless technology (i.e.) Internet of Things (10T) and a cloud computing technology.This
work discusses the implementation of cloud based IoT system for air quality monitoring which is accessible as a web
interface as well as in a type of an android application.

1. INTRODUCTION

In recent years, rapid industrialization and urban expansion have significantly contributed to rising noise pollution levels,
particularly in industrial zones where heavy machinery and continuous operations are prevalent. Excessive noise not only
affects the well-being and productivity of workers but also poses serious environmental and public health risks to nearby
communities. Traditional methods of monitoring noise pollution often rely on manual data collection and periodic
assessments, which are time-consuming, inaccurate, and unable to provide real-time insights.

The emergence of the Internet of Things (loT) offers a transformative approach to addressing these challenges. By
integrating smart sensors, wireless communication networks, and cloud-based analytics, an 10T-Integrated Noise Pollution
Monitoring System enables continuous, real-time tracking of acoustic levels across industrial environments. The collected
data can be analyzed to identify noise patterns, detect threshold violations, and implement immediate mitigation measures.

Such a system not only facilitates compliance with environmental regulations but also supports proactive decision-making for
noise management and worker safety. Ultimately, the 1oT-based framework provides an efficient, scalable, and data-driven
solution for maintaining sustainable and eco-friendly industrial operations.
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2. LITERATURE REVIEW

Noise Pollution in Industrial Settings: Scope and Impacts

Noise pollution has been widely recognized as a significant environmental and occupational hazard—especially in industrial
zones where heavy machinery, continuous operations, and structural acoustics combine. For instance, one study in India
found industrial-zone sound levels frequently exceeded regulatory limits: ranged from ~65 to ~85 dB in various time
slots.Another review notes that rapid urbanization and industrialization have worsened noise in industrial, residential and
“silent” zones, while traffic remains a dominant but not sole source. Thus, for industrial zones, continuous monitoring
becomes vital—not only for compliance but also for worker health (hearing loss, stress, productivity) and community impact.

Traditional Monitoring Approaches — Limitations

Traditional noise monitoring typically uses standalone sound level meters, manual surveys, periodic spot-checks, and post-
processing. For example, Kulkarni’s review (2015) details how monitoring, modeling and control of noise pollution have
historically relied on such approaches.

However, these methods have several limitations: They often provide static snapshots rather than continuous, real-time data.
Spatial coverage is limited (one meter at one time).They’re labour intensive and may miss transient noise events (especially
relevant in industrial operations).Data integration (with other environmental parameters, temporal trends, geolocation) is
often weak.In an industrial-zone context—where operations may vary by shift, machinery may cycle, and emissions may
spike—the traditional approach may miss crucial events or trends.

3. DESIGN

The proposed loT-Integrated Noise Pollution Monitoring System is designed to continuously measure, record, and analyze
noise levels within industrial environments. The system leverages distributed sensor nodes, IoT communication protocols,
and cloud-based data management to provide real-time monitoring, visualization, and alerting functionalities.

The architecture follows a three-layer model:Perception Layer — Data acquisition using noise sensors and
microcontrollers.Network Layer — Wireless transmission of sensor data via IoT communication modules.Application Layer
— Cloud storage, data analytics, visualization, and alert management

4. CALCULATION

Noise intensity is measured in decibels (dB), a logarithmic unit that expresses the ratio of a sound’s pressure to a reference
pressure.

The Sound Pressure Level (SPL) is computed using the formula:

P
L, = 20log,, (F‘ )
(|

Where:
L] L.n = Sound Pressure Level (in dB)
* P = Root Mean Square (RMS) Sound Pressure (in Pa)

* P = Reference Sound Pressure (20 pPa or 2 = 10°% Fa)
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5. COMPONENTS
1. Sound Sensor
Component: LM393 or MEMS Microphone
Function: Detects environmental noise and converts sound pressure into an electrical signal (analog output).
2. Microcontroller
Component: ESP32 or Arduino Uno
Function: Reads sensor data, processes it, and sends noise readings to the cloud using loT communication protocols.
3. Communication Module
Component: Built-in Wi-Fi (ESP32) or LoRa/NB-1oT Module
Function: Transmits sensor data wirelessly to the cloud or central server for storage and analysis.
4. Power Supply
Component: Li-ion Battery / Solar Panel / DC Adapter
Function: Provides continuous power to the system for indoor or outdoor industrial deployment.
5. Cloud Platform
Component: AWS 10T / Things Board / Firebase
Function: Stores noise data, performs analytics, and generates alerts when noise exceeds set limits.
6. Dashboard / User Interface
Component: Web or Mobile App (Blynk, Grafana, Node-RED)
Function: Displays real-time noise levels, historical trends, and sends notifications to users.
7. Optional Sensors
Components: DHT11 (Temperature/Humidity), SW-420 (Vibration Sensor)
Function: Provides additional environmental data to correlate with noise variations.conditions.

6. PROTOTYPE DESIGN
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FIGURE 1. Noise Monitoring System
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7. CONCLUSION

The development of an loT-Integrated Noise Pollution Monitoring System for Industrial Zones presents a modern, data-
driven approach to addressing one of the most critical environmental and occupational challenges in industrial areas—
excessive noise. By integrating low-cost sound sensors, microcontrollers, and loT-based communication technologies, the
system enables real-time monitoring, analysis, and control of noise levels with high efficiency and accuracy. The use of
cloud-based platforms and interactive dashboards allows for continuous data storage, visualization, and alert generation
whenever permissible limits are exceeded.

This system not only enhances regulatory compliance and environmental management but also plays a vital role in
protecting worker health and improving overall workplace safety. Furthermore, the modular and scalable design ensures that
the system can be easily expanded or adapted for various industrial applications. In conclusion, the proposed loT-based
framework demonstrates a sustainable and intelligent solution for effective noise pollution monitoring, contributing to the
creation of smarter, safer, and more eco-friendly industrial environments.

Would you like me to add a short “Future Scope” section right after this (for example, mentioning Al-based noise prediction
or integration with smart city systems)? It fits naturally after the conclusion.
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