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Abstract:  Examining air quality has become one of the most essential activities for the peoples in many industrial and urban areas 

today.  The quality of air is adversely affected due to various forms of pollution caused by electricity, transportation, fuel uses etc. 

The deposition of harmful gases is creating a serious problem for the quality of life in smart cities. With this increasing air pollution, 

we need to implement efficient air quality monitoring and prdiction models which collect information about the concentration of 

air pollutants and provide assessment of air pollution in area. Particulate matter contains microscopic solids or liquid droplets that 

are so small that they can be inhaled and cause serious health problems. Of these, particles less than 2.5 micrometres in diameter, 

also known as fine particles or PM2.5, pose the greatest risk to health. Hence, air quality evaluation and prediction has become an 

important research area. The focus of this project is to study about the data mining and machine learning techniques used for 

prediction of air pollution and the mainly focus is on the prediction of PM2.5 on the basis of all the other air pollutants and 

temperature and humidity. 

 

Index Terms - Air quality, PM 2.5, Prediction 

 

I. INTRODUCTION 

 In the developing countries like India, the rapid increase in population and economic upswing in cities have lead to environmental 

problems such as air pollution, water pollution, noise pollution and many more. Air pollution has direct impact on humans health. 

There has been increased public awareness about the same in our country. Global warming, acid rains, increase in the number of 

asthma patients are some of the long-term consequences of air pollution. Précised air quality forecasting can reduce the effect of 

maximal pollution on the humans and biosphere as well. Hence, enhancing air quality forecasting is one of the prime targets for the 

society. The main sources of air pollution are burning of fossil fuels, emission of noxious gases and solid substances from vehicles 

and industries. Such materials are Sulphur oxides, nitrogen dioxides, particulate matter, carbon monoxide. Currently supervising and 

scrutinizing air quality is a very crucial issue to have a healthful life, and it also very important. By applying data mining techniques 

air pollution can be analysed, so that apt actions can be taken for reduction of air pollution.  

Data Mining is simply an approach for extracting intention-based knowledge from the raw data set. Data mining can also be used to 

explore huge data, the most frequent set of patterns in a dataset. The main aim behind the actual Data mining procedure is to mine 

the information data from a large collection of data and change it into an explainable framework for additional use. Data mining can 

be used for Prediction, Identification, Classification, and Optimization. Data mining can be defined as the excerpting of hidden 

predictive knowledge from large database. It can be defined as a logical process that is used to search through large amount of data 

with the objective of finding useful information. The main goal of this technique is to find patterns that were previously unknown as 

well as novel information. The terms knowledge discovery and data mining are distinct. By applying data mining techniques air 

pollution analysis and prediction and forecasting of pollutants can be performed. And reason behind the air pollution can be identified. 

For efficient result of classification and prediction optimization algorithms can be used for most appropriate feature selection. 

Machin learning is the field in which programs are designed that „learn‟ from their environment and adapt accordingly. A machine 

learning algorithm learns from experience over the time, improvises, adapts to changes and performs the designated task more 

efficiently. Hence, machine learning techniques can been quite effective in developing prediction models for forecasting air pollution. 

Since, application of a machine learning technique is problem specific, hence, using optimum machine learning technique based on 

both ecological and environmental factors is imperative. 
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1.1 Objective 

 Air quality evaluation has been conducted using conventional approaches in all these years. These approaches involve manual 

collection and assessment of raw data. The traditional approaches for air quality prediction use mathematical and statistical 

techniques. In these techniques, initially a physical model is designed and data is coded with mathematical equations. Such methods 

suffer from disadvantages like:  

1) they provide limited accuracy as they are unable to predict the extreme points i.e. the pollution maximum and minimum  

2) cut-offs cannot be determined using such approach  

3) They use inefficient approach for better output prediction  

4) the existence of complex mathematical calculations  

5) equal treatment to the old data and new data  

But with the advancement in technology and research, alternatives to traditional methods have been proposed which use Data Mining 

and Machine Learning approaches.  

 

II. LITERATURE SURVEY 

A literature review includes the current knowledge including substantive findings, as well as theoretical and methodological 

contributions to a particular topic. Literature reviews do not report new or original experimental work. A literature survey, or literature 

review, means that anyone read and report on what the literature in the field has to say about any topic or subject. There may be a lot 

of literature on the topic or there may be a little. Either way, the goal is to show that he has read and understand the positions of other 

academics who have studied the problem issue that he is studying. It allows reader to establish his theoretical framework and 

methodological focus. Even if he/she is proposing a new theory or a new method, he/she is doing so in relation to what has been 

done. 

 

1. Ranjana Waman Gore et.al.in have proposed an approach in which Naïve Bayes and J48 classification algorithms are used for 

analyzing the air quality levels. The accuracy of dataset by using Naïve Bayes was 86.66% and the accuracy with J48 decision tree 

algorithm was 91.99%. And author also justify that J48 algorithm gives more accurate results than Naïve Bayes algorithm. 

 

2. Sandhya P in have proposed a method in which author aim is to predict the PM2.5 by using random forest, Naïve Bayes, and 

decision tree algorithm. 

 

3. Bonny Paulose et.al. in proposed mainly focused on analysis of air quality of Delhi and also find the reason behind the pollutants 

that cause air pollution by using K-means clustering algorithm. And the author showed that Anand Vihar, R k Puramand, Punjabi 

Bagh are one of the mostly polluted regions. 

 

4. Ranjana Gore et.al. in proposed a method in which author used Random forest and multiclass classifier classification algorithms 

for analysis of air quality. The author also showed that multiclass classifier is superior than random forest. 

 

5. Mohamed Shakir et.al. in proposed a model for investigation of air pollution of Karnataka state. The author used the ZeroR 

algorithm for air pollutants analysis. And author also shows the dependencies and relationship between pollutants. 

 

6. Shweta Taneja et.al. in have proposed an approach for predicting the air pollution in Delhi. The author used time series analysis 

techniques namely are Linear regression and multilayer perceptron for predicting air pollutants. 

 

7. Kiymet Kaya et.al. in have proposed a model for binary classification of PM10 levels. The author used the Extra tree classifier, 

Gradient boosting classifier and Random forest classifier for classification of PM10 levels. Author also justify that Random forest 

classifier gives more accurate results. 

 

8. Kostandina Veljanovska et.al. in have proposed an approach for predicting air quality index by using Machine learning approach. 

The algorithm used by an author are Neural Network, K- Nearest Neighbour, SVM and Decision tree. Author conclude that Neural 

network is more accurate in comparison of others. 

 

9. Rubal et.al. in have proposed an approach for prediction of air pollution. The author used hybrid technique for prediction i.e. 

combined approach of differential evolution method with random forest algorithm for obtaining precise results. 

 

III. SYSTEM ARCHITECTURE  

The system architecture provide details of how the components or modules are integrated 

and is described with the help of Unified Modelling Diagrams. A system architecture is 

the conceptual model that defines the structure, behaviour, and more views of a system. An architecture description is a formal 

description and representation of a system, organized in a way that supports reasoning about the structures and behaviours of the 

system. A system architecture can comprise system components, the expand systems developed, that will work together to implement 

the overall system 

 

The goal of this project is to take the publically available weather data from 2013 to 2020  and apply machine learning techniques to 

see if we can predict the amount of PM2.5 concentration in the air given other environmental features. In this project applying some 

of the machine learning algorithms (Linear regression). I hope to come up with a predictive model with a high accuracy and a very 

low Root Mean Square Error (RMSE).  
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Fig.1 system architecture 

IV. PREDICTION OF AQI  

The proposed system is developed to predict air 

quality using air database and then predict the air  

quality of the region. The system is designed in Python. The air database is taken as an input. The Linear Regression algorithm scans 

the dataset and produce the output. 

 

Linear Regression 

The regression model used for predicting the PM2.5 levels is linear regression. It is generally used for predictive analysis and is used 

as the base model for performance comparison. 

 

 Linear regression is used for finding the relationship between  

1. Independent variable called predictor.  

2. Dependent variable known as response.  

 

Linear regression can be represented as  

     Y = B0 + Bi*Xi  

Where,  

      Y - Dependent variable  

      B0 - Bias  

      Bi – Weights for ‘i’ features  

      Xi – ‘i’ independent variables  

 

V. RESULT AND ANALYSIS  

By applying Linear regression on processed data we plot the below graph. 

 

 
Fig. 2 Linear regression graph 
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And to classify AQI in different state we use different classification algorithm on previous results. 

 

1.Logistic Regression algorithm 

2. Random Forest algorithm 

3. Decision Tree algorithm 

 

Table 1 accuracy table for different classifier algorithms 

Sr no Classification 

algorithm 

Accuracy 

score 

Result 

1 Logistic 

Regression 

72.78 Low 

accuracy 

2 Random 

Forest 

99.97 High 

accuracy 

3 Decision 

Tree 

99.98 High 

accuracy 

 

 

 

VI. CONCLUSON  

Throughout this project, several models which can predict AQI levels and classify them into different pollution bands were 

experimented and their performance was successfully evaluated. The exploratory data analysis and feature engineering methods 

implemented for the prediction models revealed interesting correlations between weather and pollution data. We obtained several 

notable outcomes from the predictive models that are worth being discussed.  

Different approaches to handle null values yielded varied performance from each of the models, however simply dropping the records 

that had null values seemed to be the best approach. Between obtaining the AQI by predicting the PM2.5 values and using a classifier 

to predict the AQI band straight away, the classifier seemed to perform better. A regression model could be used for applications in 

data analytics, but it is concluded that classifier models perform better for air quality prediction. 

 

 

REFERENCES 

[1] Carbajal-Hernández, José Juan "Assessment and prediction of air quality using fuzzy logic and autoregressive models." 

Atmospheric Environment 60 (2012): 37-50. 

[2] Kumar, Anikender and P. Goyal, “ Forcasting of daily air quality index in Delhi”, Science of th Total Environment 409, no. 

24(2011): 5517-5523. 

[3] Singh Kunwar P., et al. “Linear and nonlinear modelling approaches for urban air quality prediction, “ Science of the Total 

Environment 426(2012):244-255 

[4] Sivacoumar R, et al, “ Air pollution modelling for an industrial complex and model performance evaluation “, Environmental 

Pollution 111.3 (2001) : 471-477 

[5] Gokhale sharad and Namita Raokhande, “Performance evaluation of air quality models for predicting PM10 and PM2.5 

concentrations at urban traffic intersection during winter period”, Science of the total environment 394.1(2008): 9-24. 

[6] Bhanarkar, A. D., et al, “Assessment of contribution of SO2 and NO2 from different sources in Jamshedpur region, India, 

“Atmospheric Environment 39.40(2005):7745-India." Atmospheric Environment 39.40 (2005): 7745-7760. 

[7] Bhanarkar, A. D., et al, “Assessment of contribution of SO2 and NO2 from different sources in Jamshedpur region, India, 

“Atmospheric Environment 39.40(2005):7745-India." Atmospheric Environment 39.40 (2005): 7745-7760. 

 

http://www.ijcrt.org/

