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Abstract - Air pollution is of much concern for the society. There are advancements in the technology leading to developed life. On the 

other hand it is responsible for green house gas emissions. There are different sources of GHGs like industries, agriculture construction 

sites, etc. GHGs are Nitrous Oxides, Sulphur Dioxide, Carbon Oxides, Methane, CFC and O3.  These green house gases are the 

pollutants which hampers the quality of air. GHGs are responsible for global warming due to which there is ozone layer depletion. These 

pollutants may cause various health problems. Air quality can be assessed based on the Air quality levels (AQL). Air quality index can be 

obtained through different sensors or monitoring stations based on which air pollution related health concerns can be predicted. In this 

paper analysis was done on the dataset containing AQI of air pollutants such as NO2, O3, CO and SO2. The Random Forest algorithm 

shows accuracy of 93.467% while the Multiclass classifier algorithm shows the accuracy of 94.61%. The results shown that Multiclass 

classifier is better than the Random Forest algorithm.  .  
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1. Introduction 
 

ir pollutants are responsible for meticulous air 

pollution which hampers the human life. Air 

pollution may cause severe problems of respiratory 

system, skin problems and other health related 

issues, also affect eyes causing irritation. Therefore 

monitoring and analyzing air is a critical issue to have 

good and healthy life. This paper proposes the data mining 

techniques for analyzing the air pollution so that 

appropriate actions can be taken to lessen the adverse 

effects of increasing air pollution. An air quality 

index (AQI) is a numerical value which tells how polluted 

the air is.  AQI levels are high, moderate, low or good etc. 

The increasing AQI value indicates that the air pollution is 

increasing. That is more the AQI values, more the air 

pollution. Smart city can be developed with a low-carbon 

in a sustainable way. Sustainability deals with economy, 

society and environment together. For this it is necessary 

to devise the action plan which can be done with analysis 

of pollutant concentrations and their increasing values. 

 

2. Literature Review 
 

The ambient air quality was assessed for Chennai on the 

data collected from CPCB. Data mining, Artificial Neural 

Network techniques were used [1].  The result  

 

 

 

obtained here would be used as an important guide for the 

Government and policy makers for developing new 

environmental and sustainable policies. 

 

[2] worked on the relationship between air pollutants and 

admittance of patients. It has done the analysis for increase 

in the disease rate in the hospitals. The medical data and 

air pollutants data was collected for city Dhaka, 

Bangladesh. This paper uses k-means clustering algorithm 

for grouping the air pollutants while patient were classified 

using CART method. 

   

The k-nearest neighbour technique was used to predict the 

value of air quality index [3]. This dataset contains sulphur 

dioxide, carbon monoxide, ozone and nitrogen oxide AQI 

values. The result has shown 0.6696% of Root mean 

squared error, 64.57% of relative absolute error and 

87.10% of root relative squared error.  

       

The dataset was analyzed by using Naïve Bayes algorithm 

and J48 algorithm.  With Naïve Bayes 86.66% of accuracy 

was obtained while with J48 decision tree algorithm 

91.99% of accuracy was obtained. The J48 algorithm gives 

better results than Naïve Bayes algorithm. These results 

can be more enhanced to achieve better accuracy [4]. 

In the proposed system Random forest algorithm and 

Multiclass classifier algorithms are selected for 

classification. Each record gets assigned to one and only 

A 
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one class, this feature makes Multiclass classifier very 

efficient. Random Forest delivers better accuracy of 

93.467% over J48 and Naïve Bayes Algorithms.  Also the 

Multiclass classifier is more accurate than the random 

forest algorithm for this dataset. 

 

3. Methodology 
 

Data mining is defined as extraction of useful information 

from large dataset. Data can be collected from various data 

sources. There are two major tasks involved with Data 

Mining viz prediction and classification. Classification is 

the supervised learning technique where we can train the 

classifier for specific class labels. A new record provided 

to the classifier as input, corresponding class label gets 

assigned to that in the testing phase.  

 

Classification - It can predict the class label for a new 

record to which the classifier is not trained.  

 
 Prediction - It is used to predict missing data values 

instead of class labels.  

 

3.1  Random Forest Algorithm 
  

Random Forest algorithm can be used for classification 

problem. This algorithm creates forest with number of 

trees. It gives highest accuracy with higher number of 

trees. In this technique the randomization is present in two 

ways; first random sampling of data for bootstrap samples 

as of bagging and another random selection for input 

attributes for constructing individual base decision trees 

[5].  

 

3.2  Multiclass Classifier 
 

The Multiclass classifier performs classification task with 

more than two classes. Multiclass classification makes the 

assumption that each sample is assigned to one and only 

one label.   

 

3.3 Preprocessing 

 
The readings for air quality index of air pollutants CO, 

SO2, NO2 and O3 are available in the dataset. There are 

some missing values for these air pollutants. These missing 

values can be handled by preprocessing.  In this dataset 

different readings of AQI are available for each day. 

 

 

 

 

 

 
Fig. 1  Model for Classification 

 

The Air Quality Index is the maximum AQI value from the 

set of AQIs of NO2, SO2, O3 and CO in (2). 

      

          AQI =Max (NO2, SO2, O3, CO)                           (2) 

 

Fig. 1 shows model for classifying health risks based on 

the AQI values. The classifier is trained as follows:  For 

AQI value in the range 0 to 50, the level of health concern 

is “GOOD”, for 51 to 100 the level of health concern is 

“MODERATE”, in the range of 101 to 150 “unhealthy for 

sensitive groups”, for the range 151 to 200 it is 

“UNHEALTHY”, in the range 201 to 300 “VERY 

UNHEALTHY” and above 300, the AQI level is 

hazardous.  

  

4.  Results 
 

4.1 Random Forest 
 

The total number of instances chosen for this study was 

1837. The accuracy obtained for RF classifier is 93.467%. 

But this classifier was unable to correctly classify 120 

records leading to an error rate of 6.53%.   

 
Table 1: Confusion Matrix for RF Algorithm 

   a   b   c   d   e         Class 

 330  37   0   0   0   a = good 

  36 322   0   1   0  b = moderate 

   0   0 324  12   0  c= unhealthy_s 

   0   0  13 459   7    d =unhealthy 

   0   0   0  14  282  e = very_unhealthy 

 

Table 1 shows the confusion matrix for random forest 

algorithm. 

 

4.2 Multiclass Classifier 
 

The Multiclass classifier has given the accuracy of 94.61% 

over 1837 samples. The error rate for the same is 5.38%.  
Table 2: Confusion Matrix for MC Algorithm 

   a   b   c   d   e         Class 

343  23   1   0   0   a = good 

12   346   1   0   0   b = moderate 

Class 

Label 

AQI 

Values 
Classifier 
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 0    0    16  20   0  c= unhealthy_s 

0     0    0   20 276  d =unhealthy 

 0   0    8  457  14  e = very_unhealthy 

 

Table 2 shows the confusion matrix for Multiclass 

classifier algorithm. 

 

4.3 Performance Comparison 

 
After training, a new sample is tested whether class label 

assigned to it is correct or not. The Classifier accuracy can 

be obtained from (1) by using true positive (TP), true 

negative (TN), false positive (FP) and false negative (FN).  

 

Accuracy= (TP + TN) / (FP + FN)           ….                (1) 

 

 

 

 
Fig. 2 Comparison of accuracy and error rate  

 

 
 

 
 

 
 

 
 

The Multiclass classifier is more accurate than the random 

forest algorithm in predicting the class label based on the 

given values of air pollutants SO2, NO2, CO and O3 as 

shown in fig. 2.   

 

 
 

Fig. 3 Performance comparison of RF and MC algorithm  

 

The dataset is evaluated for the MC and RF algorithms 

using precision, recall, TP rate and FP rate. The resultant 

graph is shown in figure 3 and the corresponding values 

are as shown in table 3. 

 
Table 3: Performance measures for RF and MC algorithm 

 

  Class TP 

Rate 

FP 

rate 

Precision Recall 

RF Good 0.899 0.024 0.9 0.899 

Moderate 0.897 0.025 0.9 0.897 

unhealthy_s 0.964 0.009 0.96 0.964 

Unhealthy 0.958 0.02 0.94 0.958 

very_unhealthy 0.953 0.005 0.98 0.953 

MC Good 0.935 0.008 0.97 0.935 

Moderate 0.964 0.016 0.94 0.964 

unhealthy_s 0.94 0.007 0.97 0.94 

Unhealthy 0.954 0.029 0.92 0.954 

very_unhealthy 0.932 0.009 0.95 0.932 

 

 

4. Conclusions 
 

It is very important to analyze the air quality to have good 

quality of life. This analysis plays very important role to 

develop smart city and to devise environmental policies. 

The data collected was analyzed with Multiclass label 

classifier and Random Forest classification techniques. 

The RF algorithm accuracy is 93.467% and accuracy of 

Multiclass label algorithm is 94.61%. The Multiclass label 

algorithm gives better accuracy than the RF classifier.  The 

Root mean squared error is 0.1461, the relative absolute 
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error is 13.8137 % and the root relative squared error is 

36.6507 %. 
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