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ABSTRACT

In today’s rapidly urbanizing world, rising
levels of air and sound pollution pose
serious threats to human health and quality
of life. To address this, we propose a smart,
IoT-based Air and Sound Pollution
Monitoring System designed to actively
monitor environmental conditions and
respond in real time. Our system uses a
combination of air quality sensors (MQ135),
sound sensors (LM393), temperature and
humidity sensors (DHT11), and CO- sensors
(MQ6), all interfaced with an Arduino
microcontroller and connected via an
ESP8266 Wi-Fi module. When pollution
levels cross safe thresholds, the system
automatically activates an air purifier to
clean the environment and uses a servo
motor to close windows, thereby reducing
noise intrusion. All real-time data—
including air quality, noise levels,
temperature, and carbon dioxide
concentration—are uploaded to a cloud-
based platform (Blynk IoT app), offering
live monitoring and immediate alerts. By
automating responses to environmental
hazards and minimizing human intervention,
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this system not only enhances public
awareness but also contributes toward
building healthier and smarter living spaces.
Our goal is simple yet powerful: to create a
sustainable future by integrating intelligent
technology into everyday life.

LINTRODUCTION

The rapid urbanization and industrialization
witnessed globally have led to a significant
increase in  environmental  pollution,
particularly in  metropolitan  areas.
Hyderabad, a major city in India, is no
exception, grappling with escalating levels
of air and sound pollution. Air pollution,
primarily caused by vehicular emissions,
industrial activities, and construction work,
has detrimental effects on public health,
leading to respiratory diseases,
cardiovascular ~ problems, and even
premature death. Similarly, noise pollution,
resulting from traffic, industrial operations,
and urban activities, contributes to stress,
hearing loss, and sleep disturbances.
Traditional methods of monitoring these
pollutants are often inadequate due to their
high cost, limited coverage, and lack of real-
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time data. In this context, the integration of
the Internet of Things (IoT) presents a
promising solution for continuous, real-time
monitoring of air and sound pollution.

IoT-based pollution monitoring
utilize a network of interconnected sensors
to collect data on wvarious environmental

systems

parameters. These systems offer several
advantages, including cost-effectiveness,
scalability, and the ability to provide real-
time data accessible remotely. By deploying
IoT-enabled devices equipped with sensors
for detecting pollutants such as carbon
monoxide (CO), nitrogen dioxide (NOx),
particulate matter (PM), and noise levels,
authorities can gain timely insights into
pollution  hotspots, enabling  prompt
interventions.

The significance of monitoring air and
sound pollution extends beyond public
health; it also plays a crucial role in urban
planning and policy-making. Accurate and
timely data on pollution levels can inform
decisions regarding traffic management,
industrial and public health
initiatives. Moreover, public awareness can
be heightened through accessible data,

zoning,

encouraging community participation in

pollution control efforts.

This paper aims to explore the development
and implementation of an IoT-based air and
sound pollution monitoring system. It will
delve into the existing configurations of
such systems, highlighting their limitations,
and propose an enhanced configuration that
addresses these shortcomings. Through a
comprehensive literature survey, the paper
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will examine various studies and
implementations of IoT-based pollution
monitoring systems, providing a foundation

for the proposed advancements.

ILLITERATURE SURVEY

Several studies have explored the
application of IoT in  monitoring
environmental pollution. For instance, Karar
et al. (2020) introduced GASDUINO, a
portable system that measures air quality
using an Arduino microcontroller and gas
sensors. The system provides real-time data
accessible via an Android interface, alerting
users to dangerous levels of pollutants.
Similarly, Anitha and Kumar (2023)
developed an IoT-enabled air pollution
monitoring that integrates gas
sensors with a Raspberry Pi microcontroller,

system

transmitting data to a cloud platform for
analysis and visualization.

In the Indian context, Parmar et al. (2022)
conducted a case study in Hyderabad,
deploying 49 IoT-enabled particulate matter
(PM) monitoring devices across the city.
Their study highlighted the spatial
variability of PM concentrations and the
effectiveness of dense sensor networks in
capturing localized pollution levels. The
deployment utilized low-cost sensors
calibrated against reference instruments,
demonstrating the feasibility of large-scale
monitoring in urban areas.

Additionally, Hari Prasad et al. (2022)
proposed a system that monitors air and
sound pollution levels using various sensors,
including MQ7 for CO detection, MQ135
for multiple gases, and a microphone sensor
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for noise levels. The system also measures
temperature and humidity, providing a
comprehensive environmental monitoring
solution. The data collected are transmitted
to a cloud platform, enabling remote access
and analysis.

Machine learning techniques have also been
employed the predictive
capabilities of pollution monitoring systems.
For example, a study by Shinde et al. (2019)
incorporated machine learning algorithms
such as K-Nearest Neighbors (K-NN) and
Naive Bayes to predict pollution levels
based on sensor data. This approach allows
for anticipatory actions in response to

to enhance

predicted pollution events.

Despite the advancements, existing loT-
based pollution monitoring systems face
several challenges. These include sensor
calibration issues, data accuracy concerns,
limited coverage, and the need for robust
data analytics capabilities. Addressing these
challenges requires the development of more
sophisticated sensor networks, improved
calibration techniques, and advanced data
processing algorithms.
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figure 2.1 System Architecture

III. EXISTING
CONFIGURATION

Current IoT-based pollution monitoring
systems typically consist of several key
microcontrollers,

and cloud

components:  Sensors,
communication  modules,
platforms. Sensors are deployed to detect
specific pollutants, such as CO, NO., PM,
and noise levels. These sensors convert
physical parameters into electrical signals,
which then processed by
microcontrollers like Arduino or Raspberry

Pi. The processed data are transmitted via

arc

communication modules, such as Wi-Fi or
LoRa, to cloud platforms for storage and
analysis.

Cloud platforms play a crucial role in
aggregating data from multiple sensors,
providing a centralized location for data
storage and analysis. They often feature
dashboards that visualize pollution levels in
real-time, enabling wusers to monitor
environmental conditions remotely. Some
platforms also offer alert mechanisms,
notifying pollutant

concentrations exceed predefined thresholds.

users when

have been
and sound

Several loT-based
developed to monitor
pollution, each offering unique features but
with limitations. Saha et al. (2018)
implemented a Raspberry Pi-based system
that monitored air pollutants and noise

systems
air

levels, storing data on a cloud server for web
access. While effective, its high cost and
complex setup limit deployment in low-
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budget areas. Gupta et al. (2019) designed
an air pollution monitoring system for smart
cities, using MQ sensors and a mobile app
for real-time alerts. However, it neglected
sound pollution, a growing urban concern.
Cornelius et al. (2020) proposed a low-
power IoT system for tracking both air and
sound pollution, emphasizing energy
efficiency. Its focus on  outdoor
environments overlooked indoor pollution,
and it lacked automated mitigation. Phala et
al. (2015) developed a standards-based air
quality
tailored for industrial use, but its interface

system with wireless sensors,

was not user-friendly for public access.

While these systems offer valuable insights
into pollution levels, they have limitations.
Sensor calibration remains a significant
challenge, as low-cost sensors may drift over
time, leading readings.
Additionally, the spatial resolution of data is
often limited by the number and distribution
of sensors, potentially overlooking localized
pollution  hotspots.  Furthermore, the
processing capabilities of microcontrollers
may be insufficient for complex data
analytics, necessitating reliance on cloud-
based processing, which can introduce
and dependency on internet

to 1naccurate

latency
connectivity.

IV. PROPOSED
CONFIGURATION

To address the limitations of existing
systems, the proposed configuration
incorporates several enhancements. Firstly, a
hybrid sensor network combining low-cost
sensors with  high-precision reference

Page | 1596

Index in Cosmos

MAY 2025, Volume 15, ISSUE 2

UGC Approved Journal

sensors is suggested. This approach allows
for real-time calibration and compensation
of sensor drift, improving data accuracy.
The network design emphasizes optimal
sensor placement to ensure comprehensive
coverage and the identification of localized
pollution sources.

Secondly, edge computing techniques are
integrated into the system. By processing
data locally on devices before transmitting it
to the cloud, edge computing reduces
latency and bandwidth wusage. This is
particularly beneficial in scenarios requiring
real-time  decision-making, such as
triggering alarms or activating air purifiers
in response to elevated pollution levels.

The proposed system also incorporates
advanced data analytics using machine
learning  algorithms. These algorithms
analyze historical and real-time data to
identify patterns and predict pollution
trends. Predictive analytics inform
proactive measures, such as adjusting traffic
flow to mitigate congestion-related pollution
or scheduling industrial activities to
minimize environmental impact.

can

The proposed IoT-based air and sound
pollution monitoring system offers a cost-
effective, automated solution for
environmental management. Centered on an
Arduino UNO microcontroller, it integrates
sensors: MQ135 for detecting gases like
carbon monoxide, MQ6 for flammable gases
like LPG, LM393 for noise levels, and
DHT11 for temperature and humidity. The
Arduino processes sensor data and sends it
via an ESP8266 Wi-Fi module to the Blynk


http://www.ijbar.org/

N

www.ijbar.org
ISSN 2249-3352 (P) 2278-0505 (E)

Cosmos Impact Factor-5.86
IoT platform, enabling real-time mobile B Arsand gt a4 8 @

monitoring. Key features include an air
purifier, activated by a relay when pollutant '
levels exceed thresholds, and a servo motor
that closes windows to reduce noise when
the LM393 detects high sound levels.
Powered by a 5V regulated supply from a
12V transformer, the system ensures reliable
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operation. Benefits include

Furthermore, the system is designed with figure 5.2 Excel Sheet Output
scalability in mind. Modular components
and standardized interfaces facilitate the
expansion of the sensor network as
monitoring needs grow. The use of open-
source platforms and protocols ensures

. iy . Air Quality & Sound Monitoring
interoperability with other systems and

Air Quality (MQ135): 85,23
Sound Level: 68

technologies, promoting integration into
broader smart city initiatives.

V.RESULTS
figure 5.3 Web page output

@ COMS (Arduino) — m] X
Send

Connecting to WiFi...

WiFi connected!

PPM: PPM 85.23

Sound Level 68 dB

Data sent, Response Code: 200

figure 5.1 Arduino IDE

B Autoscroll () Show timestamp 115200 baud ~  Clear output

figure 5.4 Arduino COMS
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figure 5.5 Air and Sound Pollution
Sensor

figure 5.6 MQ-135 Gas Sensor

figure 6.7 MQ-32 Gas
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CONCLUSION

The integration of IoT in monitoring air and
sound pollution presents a transformative
approach to environmental management. By
providing  real-time,  accurate, and
comprehensive data, IoT-based
empower authorities and communities to

systems

take informed actions to mitigate pollution
and protect public health. However, to
realize the full potential of these systems,
addressing challenges related to sensor
calibration, data accuracy, and
scalability is essential.

system

The proposed configuration offers a robust
framework  for  pollution monitoring,
incorporating hybrid sensor networks, edge
computing, and advanced data analytics.
These enhancements address the limitations
of existing systems, providing a more
accurate, responsive, and scalable solution.
As urban areas continue to grow, adopting
such advanced monitoring systems will be
crucial in creating sustainable and livable

environments.
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