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Abstract: 
            The influence of Machine learning and Data Science is advancing in healthcare, personalized 

recommendation models, environmental studies as well as in education institutes. It has become an 

important factor of consideration for both companies as well as individuals. Prediction of air quality is one 

of the fields that machine learning has given its contributions. Air quality index measures the 

concentration of various gases like carbon dioxide, carbon monoxide, nitrogen dioxide, sulfur dioxide, 

particulate matter like smoke, soot, methane that releases after burning natural gas, coal, wood, etc. High 

concentrations of these substances can cause severe diseases like lung cancer and even premature deaths. 

Machine learning helps in predicting the air quality so necessary actions can be taken if the pollutants 

increase more than a certain limit. If pollution of air is not handled carefully and sensibly, some day it can 

lead to extinction of humans. This paper provides a revision on the results obtained by researchers on 

monitoring and prediction of air pollution using machine learning and IOT. After thorough reviewing it 

was observed that the machine learning algorithms used for the analysis were quite effective. 
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    INTRODUCTION 
Human society is evolving at a great pace. This is 

evident in every city, including various problems 

caused due to these evolutions and expansions. The 

rapid growth in cities naturally increases pollution 

and pollutants caused due to heavy traffic, 

industries, etc. Because of this, the quality of air is 

polluted and has a great impact on human health. 

There are certain pollutants which affect human 

health and have a great impact these pollutants are, 

carbon dioxide (CO2), carbon monoxide (CO), 

sulfur dioxide(SO2), Ozone (O3), nitrogen oxide 

(NO) and nitrogen dioxide (NO2) and a complex 

mixture of solid and liquid droplets called 

Particulate Matters (PM, e.g., PM2.5, PM10) [2]. 

There are many studies which show that respiratory 

disorders are due to air pollution. A study 

conducted by State of Global Air (SOGA) shows 

that continuous exposure to air pollution can reduce 

life expectancy by up to 20 months [2]. Air 

pollution is accountable for the death of 7 million 

persons worldwide each year or one in eight 
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premature deaths yearly [4]. Hence, it is a difficult 

task to predict the quality of air in a particular 

region, which makes people less careful about the 

existing air quality. The World Health Organisation 

(WHO) set up guidelines and limitations for urban 

air pollution that should be respected in order to 

protect the citizens from the pollutants [2]. Almost 

570,000 children under the age of five die every 

year from respiratory infection linked to 

indoor/outdoor pollution and second-

[4]. Small children when made to come in contact 

with air pollution may have a risk of developing 

respiratory disorders. Therefore, a need to develop a 

system that predicts air quality accurately is 

necessary.  

Air Quality Index(AQI) is calculated on the basis of 

concentration of different pollutants like CO2, SO2, 

CO, NH3, PM2.5, PM10, etc. as shown in Fig. 1 the 

index uses different colors for better understanding 

of the level of pollutants in air.Here, green indicates 

least polluted air while maroon indicates the most 

polluted air. 

Fig. 1. Air Quality Index(AQI-index)

This paper includes Section 2 which describes the 

methodology adopted by different researchers, 

Section 3 explores the results obtained on the same 

and finally Section 4 includes the conclusion.

Fig. 2. General steps in predicting Air Quality 

Prediction 
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methodology adopted by different researchers, 

Section 3 explores the results obtained on the same 

and finally Section 4 includes the conclusion. 

 
General steps in predicting Air Quality 

I.    LITERATURE REVIEW 
In [1] the research proposed a Web application 

based on air pollution monitoring systems using 

HAPS-based wireless sensor networks that were 

able to display information about air grade data in 

graphical and table form. This is in accordance 

with the design of the website where the air 

condition menu contains a line

is divided into two sub menus: graphs CO and 

PM10 levels.  

 
[2] This paper presents an IoT Platform covering 

the data collection process from the sensing nodes 

to visualization for the  end process. They  provide 

an easy to assemble and duplicate design for 

research purposes to enable fast sensor 

deployment and data collection. It is a low level 

middle- ware, meaning that it can be implemented 

directly on top of the physical layer of l

consumption protocols such as the Zigbee 

protocol.  

 

In [3] the paper proposes that using a multivariate 

modeling approach enhances the prediction 

accuracy and reduces error because of the 

dependency between target gasses and other 

features included such as temperature, day of the 

week, and H2S. 

 

In [4]this paper the system was designed using an 

Arduino microcontroller.This system was 

develped to monitor and analyze real time data air 

quality and log data to a remote server,the data 

kept updated over the internet.Air quality 

measurement were taken using Part per Million 

matrics(PPM) and analyze using Microsoft 

Excel.This designed system was taken accurate 

measurement of Air quality.The accurate result 

was displayed on the designed hardwares display 

interface and it could be accessed via cloud on any 

smart phone service. 

 
[5]This paper has used Machine learning 

techniques to predict concentration of the so2 in 

the environment. Sulfur dioxide effects on the skin 

and mucous membranes of the 
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eyes,nose,throat,and lung. This system employed 

models in Time series to predict so2 in the 

environment.In this paper they have used Time 

series forecast models for prediction of Air 

Quality Index in Metro cities. 

 

In [6]this SARIMAX  and Holt-Winter’s  models  

are used to predict the air  quality index. These time 

series forecasting models can be utilized to predict 

the values of the Air Quality Index(AQI) based on 

past  data. To analyze the performance of models 

Mean Absolute Percentage Error (MAPE) is used as 

the score function. The Holt-Winters algorithm can 

handle seasonality,but results produced by this 

model have not very accuracy. On the other 

hand,The SARIMAX can handle seasonality and 

has much better result accuracy than the Holt-

Winters model.  

 

In [7]this paper,they have compared the decision 

tree, linear regression and random forest. Major air 

pollutants are taken and meteorological conditions 

are taken using the Arduino Platform. Random 

forest gives better accurate results due to overfitting 

that reduces errors But drawback is Random forest 

uses more memory and high cost. Haotian Jing & 

Yingchun Wang(2020).  

 
[8]had predicted the air quality index using XG 

Boost.It uses the weak classifier and shortcoming of 

the previous weak classifier to form a strong 

classifier thus reducing the error between predicted 

and actual values. It uses the K- cross 

validation.The mean absolute error and coefficient 

of determination is determined to predict the 

difference between actual and predicted value. The 

drawback is that it takes the previous value and is 

affected by outlier unwanted pollutants in the air.  

 

[9]Their research had predicted the level of air 

pollutant with Recurrent neural network at any 

given time and removed the drawback of hourly 

prediction due to memorization power of algorithm 

but lacks in working without memory operation. 

 

[10]This paper has determined PM10 level best 

with Random Forest but does not accurately predict 

the level of dangerous pollutants but can work with 

incomplete data sets.   

 

III.COMPARATIVE STUDY AND ANALYSIS 

 

In this section we observe the performance of 

different machine learning models,  adopted by 

researchers in their studies which are as follows: 

 

Table I:  Performance of Different ML Models 

ML 

Model 

SO2 CO O3 NO

2 

PM

2.5 

PM

10 

Linear 

Regressi

on  

0.12

5 

0.02 0.09 0.1 0.02 0.02 

Decision 

Tree 

0.80

60 

0.61 0.62 0.6

4 

0.75 0.61 

Random 

Forest 

regressio

n 

0.85

6 

0.79 0.79 0.7

01 

0.86 0.79 

SARIM

AX 

0.86

3 

0.75 0.83

2 

0.8

66 

0.72 0.81 

 

The above comparison was obtained by observing 

the results and performance parameters of the 

mentioned algorithms in [6] and [7]. 

 

IV. CONCLUSION 

In this paper, we have successfully understood the 

need of machine learning and the huge role that it 

plays in prediction of air pollution. The papers 

discussed above proposed Air Pollution 

Monitoring and Prediction systems using Machine 

Learning Models out of which a few successfully 

predicted the pollution levels accurately while 
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others didn’t. After going through these papers we 

observed that SARIMAX was the best proposed 

model as it took the parameter of seasonality into 

consideration which helped in correctly predicting 

the air quality that would then alert potential users 

and also help in future predictions.        
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