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Abstract: As humans are greatly dependent on air for its livelihood, the quality which it inhales is also become a point of 

discussion. Today due to rapid urbanization the quality of air to inhale has become quite hazardous for human intake. 

Due to bad air for inhaling it gives rise to lot of respiratory diseases and many die each year due to it. The urbanization 

cannot be stopped but there has to be alert mechanism for the human beings where a person can be alerted about 

hazardous air pollution around him. If the pollution levels are high a person can avoid going to such as place and take an 

alternative route of travel or avoid a place to visit. Thus, to solve the problem of air pollution we thought of designing a 

project with a combination of latest technologies such as machine learning, cloud computing and mobile computing 

together. We will try to study various studies published by other authors and find an amicable solution to the problem. 

      So, to achieve our target of air pollution prediction we will first collect air quality data and weather conditions 

influencing them. After collection of data for a specific place we will create a training dataset which will be used to train 

machine learning algorithms ARIMA and LightGBM based regression which will predict outcome of the training data 

passed to it. We will create a mechanism using Android mobile app which will be used by a person who needs to get 

prediction of air quality around him for a specific place. The request and the response to the request in form of air quality 

prediction will be handled by using Google Cloud Platform based Google Sheets as cloud database and create an 

interaction between our system and the user at real time. 
 

Index Terms – Air Pollution, Air Quality Prediction, Machine Learning, Cloud Computing, ARIMA, LightGBM. 
________________________________________________________________________________________________________ 

• Introduction 

      As the urbanization and industrialization increases so does the pollution also increased with it. The rapid urbanization 

and need for work forced the citizens to migrate to cities. As the cities got populated there was increase in the number of 

vehicles which contributed a great deal to the air pollution. If the air quality is not good than the human beings will lose 

the life span, they were intended to live. The government takes a lot of steps to improve the air quality index. Many 

research was also introduced on how the air quality index can be found out and how a citizen can benefit from it. But still 

there is a lot of scope to improve the daily air a citizen inhales. So, the main motivation of our project is to. 
• To design a better and reliable air quality index predictor. 

• To design the system with the combination of latest technologies such as mobile computing, machine learning and cloud 

computing together. 

• To make use of historical air quality data available on the internet. 

• To make use of regression technology for prediction. 

• To make the system available 24x7 without failure and accessed remotely. 

So, the remaining part of the paper will be put accordingly as follows 
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• Section II. discusses literature survey which help us understand and better design an air quality prediction using machine 

learning and cloud and using studies published by other researchers. 

• Section III. discusses problem definition with goals and objectives of the new an air quality prediction using machine 

learning and cloud, methodology to be used with sub topics such as mathematical modelling and algorithmic use by the 

new framework and illustrates the proposed system with block diagram or system architecture and working of the new 

framework. 

• Section IV. illustrates the discussion of the new framework with the help of running screenshots of the project. 

 

• Literature survey 

        This section discusses the idea and studies of various techniques that can be used in designing air quality prediction 

system using machine learning and cloud. The literature review studies different ideas explained by other authors and 

help us understand the limitations of the system. Thus, by studying the limitations of other author techniques we can 

design one of the best and reliable secured air quality prediction system using machine learning and cloud. Some of the 

researches are studied with the technique and limitations of it. 
             In 2019 ZHANG et al. [1] presented the paper which mainly focuses on “LightGBM algorithm-based model to predict air 

quality” technique for air quality prediction and the entities supporting it. This technique is quite good and covers all the things 

needed for a successful air quality index prediction. But the main drawback of this system is that it lacks to explain the practical 

implementation of how a user can access it at real time remotely from anywhere. 

             In 2019 Li et al. [2] presented the paper which mainly focuses on “Logistic Regression and Random Forest Classification 

machine learning models using distributed computing” technique for air quality prediction and the entities supporting it. This 

technique is quite good and covers all the things needed for a successful air quality index prediction. But the main drawback of this 

system is that it lacks to explain the practical implementation of how a user can access it at real time remotely from anywhere. 

             In 2019 Nandini K et al. [3] presented the paper which mainly focuses on “Logistic Regression and Decision Tree algorithms 

to predict air quality” technique for air quality prediction and the entities supporting it. This technique is quite good and covers all the 

things needed for a successful air quality index prediction. But the main drawback of this system is that it lacks to explain the 

practical implementation of how a user can access it at real time remotely from anywhere. 

             In 2020 Singh et al. [4] presented the paper which mainly focuses on “C5.0 and RPART algorithms which are supervised 

machine learning techniques based on the daily data in Delhi to predict air quality” technique for air quality prediction and the 

entities supporting it. This technique is quite good and covers all the things needed for a successful air quality index prediction. But 

the main drawback of this system is that it lacks to explain the practical implementation of how a user can access it at real time 

remotely from anywhere. 

             In 2020 Zhang et al. [5] presented the paper which mainly focuses on “Disease prediction using ION Channel and LightGBM 

algorithm” technique for disease prediction and the entities supporting it. This technique is quite good and covers all the things 

needed for a successful air quality index prediction. But the main drawback of this system is that it lacks to explain the practical 

implementation of how a user can access it at real time remotely from anywhere. 

 

• project design 

        This section discusses various issues arising while designing air quality prediction system using machine learning 

and cloud and how to resolve the problems by studying and proposing a methodology to solve and design a new and 

better system. 

3.1 Problem Statement 

              As population increases so does there is increase in resources used by the human beings. As more the resources 

are used so there is massive increase of pollution. This main pollution which is most harmful to human body is air 

pollution. If the quality of the air is very bad the humans can catch diseases. So, the air quality index has become a 

discussing point in many forums and many researches has tried to suggest a way to alert humans about hazardous air 

quality index. So there arises a need to address air pollution menace and try to alert a user of bad air quality index using 

machine learning algorithms as they are powerful enough to predict air quality index by studying historical data of a 

place. So, our major goals and objectives to solve this problem is stated as follows: 
• To predict the air quality of a specific location. 

• To make the system remote using Google cloud platform as our cloud. 

• To make the design as simple as possible. 

• To create a new training dataset for each location and not use a common one. 

• To make use of machine learning algorithms ARIMA and LightGBM. 

3.2 Methodology 

            This section will discuss the mathematical model that is to be used with relevant mathematics and algorithmic 

use for designing a new air quality prediction system. It is discussed as follows: 
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3.2.1 Mathematical Model 

             Our air quality prediction using machine learning and cloud framework can be explained using two sets with 

relevant probability arising with it. It also discusses the success and failure conditions of the concept. 

• Mobile Module: 

Set (M)= {M0, M1, M2, M3, M4, M5} 

M0M = Register user. 

M1M = Authenticate user. 

M2M = Select a air quality station for prediction. 

M3M = Send prediction request. 

M4M = Fetch prediction response. 

M5M = View predictions. 

• Admin Module: 

Set (A)= {A0, A1, A2, A3, A4, A5, A6, M5} 

A0A = Authenticate admin. 

A1A = Fetch prediction requests. 

A2A = Fetch historical data for air quality station. 

A3A = Create training dataset. 

A4A = Train ARIMA and LightGBM. 

A5A = Apply ARIMA and LightGBM. 

A6A = Send prediction response. 

M5A = View predictions. 

        So, by studying the relevant sets as illustrated above we come to understand that some elements are common in 

both the illustrated modules and they can be forward by using intersection of the sets 

xM∩A if xM and xA.   (1) 

Thus, the most probable use of the intersecting elements can be put forward by using probability of how the element 

will be used at given time 

P(M∩A) = P(M)+P(A).   (2) 

 So, intersection of common elements can be shown as 

M∩A= {M5}.   (3) 

So, the common elements intersection can be illustrated as  

 .   (4) 

       Thus, we conclude that our project “Air quality prediction system using machine learning and cloud” success and 

failure will depend upon the internet, i.e., if the internet is not present the cloud communication will not happen, the 

system will fail, so our new system supports NP-Hard and not NP-Complete. 

3.2.2 Algorithms used 

             The system will use ARIMA and LightGBM algorithms for air quality prediction. 

• ARIMA: 

                   This algorithm will be used to predict the future of covid-19 using historical data. Auto-Regressive Integrated 

Moving Average (ARIMA) model is most popular and widely used statistical method for time series forecasting. 

ARIMA model provides a complementary approach to the problem. ARIMA models aim to describe the autocorrelations 

in the time series data. A historical stationary time series data is one whose properties do not depend on the time, that is 

why time series with trends, or with seasonality are explained as non-stationary. In general, a stationary historical time 

series will have no predictable patterns in the long-term. Thus, ARIMA can be explained as a class of model that 

captures a suite of different standard temporal structures in time series data. An ARIMA model is a class of statistical 

model which analyses and forecasts using time series data. It is simple and yet very powerful toll to analyses time series 

data. 

• LightGBM: 

                   This algorithm will be used to predict the air quality of a specific location using historical data. LightGBM is 

also called as Light Gradient Boosting Machine. It uses a gradient boosting framework originally developed Microsoft. It 

is basically dependent on decision tree algorithms and can be used for machine learning tasks such as ranking and 
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classification. Gradient based one side sampling and exclusive feature bundling are the two techniques used by this 

algorithm. This algorithm will be implemented in python. 

3.2.2 Proposed System 

            This section is mainly divided in four main modules with other sub modules in them. The modules and 

submodules are explained using a block diagram or system architecture as shown in Fig.1. to illustrate them. The 

working of the framework or its blocks can be explained as: 

• Admin and User Communication: 

               This module is a desktop as well as a mobile application. The admin module will be standalone application 

with java and python. The admin module will fetch request and apply machine learning on the request and send 

predictions. The user module will be a mobile application and used to register, authenticate and send request for air 

pollution prediction. 

 

 

• Data Handler (User): 

               This module will handle communication requests from user. First the user will register and then authenticate 

using id and password. Then the user will select a station and then send request for the location to get air quality 

prediction response. The response returned to him will be viewed in table format in his mobile app. 

• Machine Learning (Admin): 

               This module will handle machine learning and handled by the admin. The admin will first fetch requests of 

the uers for prediction from server. Then he will select a request and fetch the place name and get air quality historical 

data of the place using API from https://aqicn.org/api/. The historical data will be used to create training dataset for 

specific location. Then we will apply ARIMA and LightGBM Regression algorithms and get predictions of the future air 

quality. Then these predictions will be sent to the user who has sent the request. 

• Data Handler (User): 

               This module is used as a communication medium between user and admin. We are using Google sheets as 

back end which is a non-SQL database. It is free without charges and available 24X7.. 
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Fig. 1. Block Diagram / System Architecture 
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• Results and discussion 

        This section describes the project using screenshots of the running project 
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• Conclusion 

 In this project, we have are using an novel collaboration of machine learning, cloud computing,mobile 

computing and desktop computing together to create a more reliable and smart air pollution prediction system. The basic 

idea of the project was to design a reliable and trustworthy system for a user from where he can decide he can decide 

whether to travel to a specific place or location depending upon the air pollution prediction at that place. We chose 

LightGBM algorithm which is highly efficient in prediction of data. We have also made effective use of mobile 

computing to design a mobile app on customer side as mobiles are used by everybody today. We made use of Google 

Cloud Platform as our cloud provider. Thus, we conclude that will be useful to save lives from breathing diseases by 

successfully predicting the air pollution level of a place. 
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