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ABSTRACT: Air pollution refers to the release of pollutants into the air that 

are detrimental to human health and the planet as a whole. It can be described as 

one of the most dangerous threats that the humanity ever faced. It causes 

damage to animals, crops, forests, and water-bodies. It also contributes to the 

depletion of the ozone layer, which protects the Earth from the sun's UV rays. 

Some of the other environmental effects of air pollution are haze, 

eutrophication, and global climate changes.Air pollution can be determined by 

air using air quality index. Some of the major air pollutants which increases air 

quality index are No2, So2, and O3 etc. In our Project we are going to predict 

future AQI value from the existing AQI in the dataset by using a deep learning 

based Long Short Term Memory algorithm (LSTM). 

I.INTRODUCTION 
 

To manage and control our environment from adverse effects of air pollution there is a 

need of effective prediction and analysis of the same. There are multiple reasons that 

contribute towards the increase in air pollution like vehicular emissions, construction 

and demolition sites, factories mining activities to name a few. We have numerous 

pollutants that contribute to air pollution are nitrogen dioxide, sulphur-dioxide, 

polycyclic-aromatic hydrocarbons [PAHs] and  suspended particulate matter [PM] 

covering dust, soot, and smoke. Several methods including soft- computing techniques 
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like genetic- 

algorithms, fuzzy-logic, artificial neural networks, artificial intelligence, back 

propagation algorithms, etc,. To name a few can be used in the analysis and prediction 

of air pollutants. 

Air pollution occurs when harmful or excessive quantities of substances       are       

introduced into Earth's atmosphere. Sources of air pollution  include  gases  (such  as 

ammonia, carbon 

monoxide, sulphur dioxide, nitrous oxides, methane and chlorofluorocar bons), 

particulates (both organic and inorganic), and biological molecules. It may cause 

diseases, allergies and even death to humans; it may also cause harm to other living 

organisms such as animals and food crops, and may  damage  the natural or built 

environment. Both human activity and natural processes can generate air pollution. 

Air  pollution   is   a significant risk factor for a number of pollution-related 

diseases, including respiratory infections, heart  disease, and COPD, stroke and 

lung cancer. The human health effects of poor air quality are far reaching, but 

principally affect the body's respiratory system and the cardiovascular system. 

Individual reactions to air pollutants depend on the type of pollutant a person is 

exposed to, the degree of exposure, and the individual's health status and genetics. 

Indoor air pollution and poor urban air quality are listed as two of the world’s worst 

toxic pollution problems in the 2008 Blacksmith Institute World's Worst Polluted 

Places report.Outdoor air pollution alone causes 2.1 to 4.21 million deaths 

annually.Overall, air pollution  causes the deaths of around 7 million people worldwide 

each year, and is the world's largest single environmental health risk. Productivity 

losses and degraded quality of life caused  by air pollution are estimated to  cost the 

world economy $5 trillion per year. Various pollution control technologies and 

strategies are available to reduce air pollution. 
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II. EXISTING SYSTEM 

In the existing System they analyzed the proportionality of pollutant in the air 

based on the- time-of the day and day-of-the- week. Also estimate the effect of various 

environmental parameters like temperature, wind speed, and NO, NO2, CO, PM10, 

and SO2.This 

is estimated using the WEKA tool to analyze the air pollution data sets collected 

from the pollution control board. The problem which is occurred here is they 

cant able to predict the air quality index of future. 

 

III. PROPOSED SYSTEM 

In our project, we detects the future AQI value by using the existing AQI from 

the air pollution data sets collected from the pollution control board.In our project for 

future prediction we used a machine learning algorithm which is called as Long short 

term algorithm. By using long short term algorithm the cost is highly reduced, so that 

we got high accuracy 
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System Architecture
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The input data’s are pre-processed to extract the needed data’s from the data set. At first 

we drop the null rows from the dataset after that we change the data type of date column 

from object to date time data format. 

After that the Input features are selected from the pre-processed data. Here the 

date column and the AQI values are considered as the Input    Features    Then    the   

input features are feeded into the LSTM Model for training process. The model is 

trained continuously for 100 times to get the accurate result. After training the test 

data's are feeded into the model to get the predicted future AQI values. 
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IV. LSTM ALGORITHM AND IT’S ARCHITECTURE 

Long short-term memory (LSTM) is an artificial recurrent neural network (RNN) 

architecture used in the field of deep learning. LSTM networks are well-suited to 

classifying, processing and making predictions based on time series data, since there 

can be lags of unknown duration between important events in a time series. A common 

LSTM unit is composed of a cell, an input  gate,  an output gate and a forget gate. The 

cell remembers values over arbitrary time      intervals       and       the three gates 

regulate the flow of information into and out of the cell. 

 

Architecture of LSTM 
 

Long short-term memory (LSTM) is an artificial recurrent neural network 

(RNN) architecture used in the field of deep learning. Unlike standard 

feedforward neural networks, LSTM has feedback 

connections. It can not only process single data points (such as images), but also 

entire sequences of data (such as speech or video). 

A common LSTM unit is composed of a cell, an input gate, an outputgate anda 

forget gate.The cell remembers values over arbitrary time intervals

  and   the three gates regulate the flow of 

information into and out of the cell. 
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Actual vs Predicted value Predicted values for future 

for existing years 

  
 

CONCLUSION 
 

The dataset collected from pollution control board is analyzed using the deep learning 

based Long Short Term Memory algorithm (LSTM). From the analysis it is clear 

thatpollutants have a tendency to increase during workingdays and especially peak 

hours of the day andsubsides during the week-ends and general holidays.In our Project 

we are predict future AQI value from the existing AQI in the dataset by using a 

machine learning 
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algorithm.The results show the dependencies and their relationships. As a 

futurescope dependencies from one pollutant to the otherwith respect to the 

distance and future predictions canbe estimated using the various soft computing 

algorithms. 
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