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Abstract: There is little question that
everyone has an obligation to do all they can
to keep the air they breathe clean, and that
access to clean air is a fundamental human
right that is fundamental to the idea of
citizenship.The primary solution to early
warning and pollution control has been
investigated as air quality prediction. In
order to forecast air quality, we provide a
method that uses a machine learning
framework called the sunlight GBM model
in this article. In order to improve the
accuracy of air quality predictions, our
model—trained using a lightweight GBM
classifie—combines meteorological
information from many sources. Periodic air
quality observance data is used to forecast
the future trend of air pollutants using the
existing network of air quality observation
stations and  satellite = meteorologic
information. With an accuracy rate of 92%,
the predicted system was determined to
administer

Keywords: Air Pollution, Decision Tree,
Linear Regression, Machine Learning,
Random Forest, Supervised Learning, SVM.

INTRODUCTION

Harmful air pollution is an international
epidemic that affects a large number of
nations. Most major cities are seeing
increased levels of ground-level air pollution
as a result of global economic and social
growth, particularly in rapidly emerging
nations like China and India. While
everyone is vulnerable to the health effects
of air pollution, those with preexisting

conditions like heart disease or lung illness
are at a much higher risk. In order to save
humans from the harmful effects of air
pollution, it is crucial to construct an early
warning system that not only gives accurate
predictions but also notifies local
populations of health alarms. Every year,
around 7 million people die too soon as a
result of air pollution, which includes both
outdoor and indoor sources. The purpose of
this study is to develop a dataset for use in
making forecasts about future air pollution
levels. By working with them, we can get
the most accurate predictions by comparing
several models and then finding the best
answers. Create a reliable software by
combining machine learning algorithms with
other methods applied to massive datasets;
identify the best way to improve air quality
for people; and Using methodological
factors, it i1s used to forecast future air
pollution concentrations. Most notably, there
are oxides (NO), monoxides (CO),
particulate matter (PM), sulfur dioxide
(S02), and so on. The incomplete oxidation
of propellants (rock oil, gas, etc.) results in
the production of carbon monoxide. Ignition
of thermal fuel produces nitrogen oxide;
carbon monoxide causes headaches and
vomiting; smoking produces aromatic
hydrocarbons, which disrupt metabolic
processes; gas oxides cause vertigo and
nausea; and anything with a diameter of 2.5
micrometers or smaller affects human health
in additional ways. We need to do
something about the air pollution that's
already there. The AQI is a measure of the
air quality standard. Classical methods, such
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as probability and statistics, were formerly
used to forecast air quality, but they were
very laborious. These days, it's quite easy to
get data on air pollution from sensors, all
thanks to technological advancements.
Thorough analysis is required for data
assessment in  order to  identify
contaminants. A process called convolution
In order to execute the appropriate actions in
response to future AQI predictions,
algorithms for machine learning, deep
learning, algorithmic neural networks, and
neural networks guarantee success. Within
the realm of computers, there are three types
of learning algorithms: supervised learning,
unsupervised learning, and reinforcement
learning. These algorithms make up machine
learning. We have employed the supervised
learning method in the proposed work.

III - BACKGROUND A wide range of
applications rely on machine learning to
discover optimal solutions to real-world
problems. Algorithms for machine learning
can learn new things without human
intervention. The field of machine learning
makes use of three distinct kinds of
algorithms in a wide range of contexts.

1. An algorithm for Supervised ML

2. Deep Learning Without Human

Supervision

3. Machine for Reinforcement Leaning
1. Linear Regression: Predicting actual
values from continuous variables is the job
of Linear Regression. Numerous fields make
use of it, including healthcare, economics,
and finance.
Basic Principle of Linear Regression:
In order to do a linear regression or discover
the link between several independent and
dependent variables, four assumptions must
be satisfied.

1. The consistency of variation

2. Independence

3. A linear relationship

4. Normality
2. Support Vector Machine:
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As an SL algorithm, support vector machine
(SVM) draws a line separating the two
classes, thus splitting the plane in half. The
hyperplane is the line that cuts the plane in
half. Distances from data points to
separation lines are always given in a
perpendicular fashion. Linear and nonlinear
classification are both within its capabilities.
Its primary function is to do regression and
classification.

3. Decision Tree

A supervised learning technique that
represents a choice based on a condition is
the decision tree. Both regression and
classification make use of it. In every case,
the decision tree is built from the very top
down. A node is considered root node if it is
the first node from the top. "Leaf node"
describes the very last node. Connected to
both the root and leaf nodes are internal
nodes. The internal nodes are divided and
judgments are made based on certain
conditions. In real time, both the tree size
and the method complexity rise with an
increase in the number of variables.
Classification trees and regression trees are
the two main varieties of decision trees. In
order to facilitate data analysis, a
classification tree is used to categorize the
dataset. We are unable to make a forecast
using this technique, however.

4. Randorm Forest:

Decision Tree In its most basic form, it is a
collection of decision trees used for
classification and regression. To determine
the voting majority, classification is used.
The mean value is calculated using
regression.  Better  accuracy,  better
robustness, and compatibility with different
types of data (binary, category, and
continuous) are all features of this
technique. A random forest is just a
collection of decision trees. When training,
only 75% of the dataset is taken into
account. The training data is randomly
sampled, and the Random Forest is used to
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build several decision trees depending on the
attributes sampled.

IV- PROPOSED SYSTEM

Using a single schema, the sensors collect
data on air contaminants, which are then
stored as a dataset. Various capabilities,
such as standardization, attribute choice, and
discretization, were used to preprocess this
dataset. The dataset is divided into a
coaching dataset and a check dataset once it
is created. On top of that, the training dataset
is used by any supervised machine learning
algorithm. After analysis, the acquired
findings square measure in agreement with
the testing dataset. The suggested model's
layout is shown in Fig. 1.

Step 1: Copies of past datasets extracted.

Step 2: Cleaning and preparing data for
analysis.

Step 3: In a 70:30 ratio, split the dataset.
Step4: Apply feature selection to the features
in the dataset.

Step5: Use several regression methods for
training and testing.

1. System Architecture:

[pata Collection /
Real Time Data

Data Pre- Processing |

Air Quality Data
Bpply Different &lgorithm
ard Techniques
Training Data
Air Quality Forecast
Process Database

Alr Quality Prediction Module

Testii

Figure: architecture of Air
Prediction

METHODOLOGY

Quality

ISSN 2454-9940

Vol 19, Issue 2, 2025

The system consists of two main phases: the
first is training, during which the system
learns to use the data set to its advantage by
fitting a model (line or curve) that is based
on the rules that were previously
determined. Second, we put the system
through its paces by feeding it data and
seeing how it responds. The precision is
verified. Consequently, the data used to
either train the model or verify its
acceptability. Since the system's purpose is
to detect and forecast AQI levels, suitable
algorithms should be used for these two
distinct purposes. Various algorithms were
evaluated for their accuracy before being
chosen for further use.

IMPLEMENTATION

The line equation for SVR is Y = Wx + b,
which is the same as for LR. Hyperplane is
the term used to describe this straight line in
SVR. For the purpose of plotting the
boundary line, the data points on each
hyperplane that are closest to it are referred
to as support vectors. Within a certain range,
SVR attempts to find the optimal line fit,
where x 1s the distance between the
hyperplane and the boundary line.

Stagel: Information Gathering: In this step,
we are compiling a complete inventory of all
the factors that influence air pollution.
Pollutants may be detected by a multitude of
sensors in smart cities.

Stage2Data cleansing and missing value
filling are part of data preprocessing.

Stage3: Feature Selection with GA: Finding
the most relevant inputs for the predictive
model is the process of feature selection.
Using this method, you may find and
eliminate characteristics that are redundant,
unnecessary, or otherwise do not improve or
detract from the prediction model's
accuracy.

Stage4: This level involves estimating air
pollution using a random forest algorithm
using multivariate multi-step time series
data. Several trees are used, with each tree
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trained on a different subset of the time-
series data.

Stage5: Forecast: In this case, our method
forecasts the level of air pollution.

RESULT & DISCUSSION
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Figure: Pair plots of Air Quality
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Figure: Air Quality Prediction

V- CONCLUSION

Building a reliable module to forecast air
pollution and risk is the primary objective of
this project. We take into account the
elements that are used for prediction.. In
order to make the most accurate predictions
possible about the air quality, a prediction
model has been developed. Machine
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learning algorithms and techniques are used
to analyze and forecast risk factors and
calculate air quality based on a small
number of strongly linked characteristics.
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