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ABSTRACT

The escalating necessity to monitor atmospheric pollution has become apparent due to the exponential rise in
industrialization. Airborne contamination not only disrupts routine life but also threatens ecological balance and
overall planetary health. Acknowledging the urgency of evaluating human impact on air quality, this research
presents a sophisticated approach to pollution surveillance. A cutting-edge system, built using an Arduino
microcontroller, is engineered to track real-time pollution levels and transmit data remotely. The device delivers
precise updates via the internet, ensuring continuous monitoring. Atmospheric purity is quantified using the parts-
per-million (PPM) metric, facilitating comprehensive data interpretation. The gathered statistics are meticulously
validated through a prototype model and can be accessed from any smart portable device through cloud integration.
Users receive real-time insights regarding environmental pollution, empowering them to make well-informed
choices about health and daily activities. This approach bridges technology with sustainability, enhancing global
efforts to curb atmospheric degradation.
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I. INTRODUCTION real-time data collection, facilitating remote access and
analysis for effective environmental management.

The atmosphere plays a crucial role in sustaining life,

consisting of a blend of essential gases, trace elements,

and harmful pollutants. Ensuring clean air is

II. EXISTING METHOD

fundamental for the well-being of all living organisms,
as any disruption in its natural composition can pose

serious threats to health and ecosystems. Atmospheric
pollution, caused by the release of toxic substances such
as carbon monoxide, sulfur dioxide, and nitrogen oxides,
has become a global concern. These contaminants are
measured in parts per million (PPM) or micrograms per
cubic meter (ug/m®) to assess air quality. Exposure to
polluted air leads to severe respiratory ailments, reduced
visibility, and millions of premature fatalities annually.
To mitigate these risks, researchers have developed
advanced monitoring techniques. This study presents an
innovative air pollution tracking framework using IoT-
Arduino microcontrollers, and

integrated sensors,

wireless communication. The proposed system ensures

Traditional air pollution monitoring relies on large

government and industrial stations with advanced
analyzers. These systems are costly to install and
maintain. Their fixed locations limit real-time tracking
of pollution variations. Manual sampling and lab

analysis further delay contamination detection.

IoT-based air monitoring solutions exist but often lack
full sensor integration and real-time alerts. Without a
portable and affordable system, small industries,
residential areas, and remote locations struggle to
monitor air quality effectively. A cost-effective, real-
time solution is needed.
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The proposed system uses multiple sensors to detect
pollutants like CO2, CO, NO:, SO, and particulate
matter. A microcontroller processes data and sends it to
a cloud platform via Wi-Fi, LoRa, or cellular networks.
Users receive real-time updates and alerts via a mobile
app or web interface. This portable and low-cost system
improves air quality monitoring accessibility.

Conventional air quality monitoring depends on
large-scale government and industrial stations outfitted
with sophisticated analyzers. Although these systems
deliver precise measurements, they come with high costs
for installation and upkeep. Their immobile nature limits
coverage, making it difficult to track pollution variations
in real-time. Additionally, traditional methods rely on
manual sampling and laboratory testing, leading to
delays in detecting harmful pollutants.

While IoT-based air monitoring solutions have been
introduced, many still suffer from incomplete sensor
integration and a lack of real-time alerts. This makes it
difficult for small businesses, residential communities,
and remote areas to monitor air pollution effectively.
The absence of a cost-efficient, portable system hinders
efforts to maintain safe air quality in these regions.

The proposed air quality monitoring system employs
an array of sensors to measure pollutants such as carbon
dioxide (COz), carbon monoxide (CO), nitrogen dioxide
(NOz), sulfur dioxide (SO:), and airborne particulates. A
microcontroller gathers and processes this data before
transmitting it to a cloud-based service using
communication technologies like Wi-Fi, LoRa, or
cellular networks. This setup enables users to receive
immediate updates and warnings via a mobile
application, allowing them to respond swiftly to any

deterioration in air quality.

By integrating modern sensor technology with wireless
data transmission, this system provides a practical and
budget-friendly solution for air pollution monitoring. Its
real-time capabilities enhance situational awareness,
ensuring that individuals and organizations can take
timely measures to mitigate air pollution risks. This
innovation democratizes air quality monitoring, making
it accessible to a broader range of users beyond just
government and industrial entities.
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Table: Limitations of Existing Method

Methods Limitations

Government Stations Expensive, fixed locations,

high maintenance

Industrial Monitoring Limited access, high cost,

complex setup

ManualSampling &Testing | Time-consuming, delayed

results

Basic IOT Systems Limited sensors, lacks

real-time alerts

Ill. PROPOSED METHOD

The proposed IoT-based air pollution detection
system uses multiple sensors for real-time monitoring.
Gas sensors (MQ3, MQ135) detect harmful gases, while
the DHT11 sensor measures temperature and humidity.

A stable power supply supports the system, and a
16x2 LCD displays real-time data. When pollution
levels exceed safe limits, a buzzer alerts users about
hazardous conditions.

Collected data is transmitted to an IoT platform for
remote monitoring via a mobile app or web dashboard.
Users can track pollution levels, receive alerts, and take
preventive measures.

This system is portable, cost-effective, and suitable
for urban, industrial, and residential areas. By using IoT
technology, it offers a scalable solution to improve air
quality and reduce health risks.

A. Block Diagram

Power 16%2
supply —) AINI;DU )| Lep
Gas UNO |:"> Buzzer
Sensor ::>

DHT  |— ) 10T
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597




IRACST — International Journal of Computer Networks and Wireless Communications (IJCNWC), ISSN: 2250-3501

The block diagram represents an DHTI11-based
system using an Arduino UNO as the central
microcontroller. Various components are connected to
the Arduino to perform specific functions.

The power supply provides the necessary voltage to
the Arduino and its peripherals. An DHT11 Tag is used
for identification, and the DHT11 Reader reads the tag's
data and sends it to the Arduino for processing.

A button is also connected, which may be used for
additional user input or control.

The Arduino processes the received data and provides
outputs through a 16x2 LCD display, which likely
shows relevant information, and a buzzer, which may be

used for alerts or notifications

This setup is commonly used in security systems,
attendance tracking, and access control applications.

*Arduino UNO - Acts as the main microcontroller,
processing input signals and controlling output devices.

‘Power Supply — Provides the necessary voltage
(typically 5V or 9V) to power the Arduino and other
connected components.

* DHT11 -High humidity levels can worsen pollution
effects by trapping particulate matter.

+ 16*2 LCD DISPLAY — Shows output messages,
such as authentication status or user details

* Buzzer — Provides audio feedback, such as a beep
sound for successful or failed authentication.

* Gas Sensor- Gas sensors are essential for detecting
harmful gases in the atmosphere. They are widely used
in loT-based air quality monitoring systems to track
pollution levels and ensure environmental safety.
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Component Function

MQ3, MQI135 | Detect harmful gases in the air

Sensors

DHT11 Sensor Measures temperature and
humidity

16x2 LCD | Shows real-time air quality

Display data

Buzzer Alerts users when pollution
exceeds limits

IoT Platform Enables remote md alerts

Table:

Description of Component

B. Working Principle

The proposed air quality monitoring system
operates by continuously detecting and analyzing
airborne pollutants. It utilizes a network of sensors to
measure concentrations of gases such as carbon dioxide
(CO»), carbon monoxide (CO), nitrogen dioxide (NO2),
sulfur dioxide (SO2:), and particulate matter. These
sensors collect real-time environmental data and send it
to a microcontroller for processing.

The microcontroller acts as the system’s central unit,
interpreting the sensor readings and converting them
into meaningful air quality data. Once processed, the
data is transmitted wirelessly to a cloud-based platform
using communication protocols like Wi-Fi, LoRa, or
cellular networks. This ensures that the information is
accessible from remote locations, making real-time air
quality monitoring more efficient and widespread.

On the cloud platform, the collected data is analyzed
and visualized for users. A mobile application or web
interface provides instant updates, historical data trends,
and alert notifications when pollutant levels exceed safe
thresholds. This feature allows individuals, businesses,
and authorities to take necessary precautions to
minimize exposure to hazardous air conditions.
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By integrating  multiple wireless
communication, and cloud-based analytics, the system
ensures real-time tracking of air quality. Its automated

S€nsors,

operation reduces reliance on manual sampling and
laboratory testing, making pollution monitoring more
efficient, cost-effective, and accessible to a broader
audience.

C. Challenges:

Implementing an effective air quality
monitoring system comes with several challenges. One
of the primary difficulties is ensuring the accuracy and
reliability of sensor readings. Environmental factors
such as temperature, humidity, and sensor degradation
over time can affect measurement precision. Regular
calibration and maintenance are necessary to ensure
consistent performance, which can add to the system's

operational costs.

Another significant challenge is data transmission and
connectivity.  The relies  on
communication technologies like Wi-Fi, LoRa, or
cellular networks to send data to the cloud. However, in
remote or infrastructure-limited areas, maintaining a
stable connection can be difficult. Interruptions in data
transmission may lead to gaps in monitoring, reducing

system wireless

the effectiveness of real-time pollution tracking.

Power consumption is also a crucial consideration,
particularly for portable or remote air monitoring units.
data
transmission require energy-efficient components or
alternative power sources like solar panels. Without a b
supply,
compromise consistent monitoring.

Continuous sensor operation and wireless

reliable power system downtime could

Finally, user adoption and accessibility pose challenges.
While the system provides valuable real-time insights,
users must be trained to interpret the data correctly and
take appropriate action. Additionally, affordability
remains a concern, as widespread deployment requires
cost-effective  components without compromising
quality. Overcoming these challenges is essential to
making air quality monitoring more practical, scalable,

and impactful.

IV. RESULTS
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The current temperature, humidity, and Air
Quality Index are just some of the metrics that this
IoT gadget monitors and displays (AQI). The
system uses a MQ135 sensor to detect and measure
airborne pollutants such as smoke, CO, CO2, NH4,
and others in parts per million (ppm).

Table
Different parameters status.
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V.CONCLUSION

The integration of loT devices for detecting
atmospheric contamination has proven to be a highly
effective solution for real-time air quality monitoring.
These smart sensors provide continuous, accurate, and
remote data collection, enabling timely responses to
pollution levels. By leveraging wireless communication,
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cloud computing, and Al-driven analytics, loT-based

monitoring systems enhance environmental awareness
and decision-making for both authorities and individuals.
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