
 

January-February 2020 

ISSN: 0193-4120 Page No. 8736 - 8740 

 

 

8736 Published by: The Mattingley Publishing Co., Inc. 

Air Quality Monitoring System: Predict 

Concentrations of Pollutants 
 

Mr. Thota Sandeep Kumar Reddy, Assistant Professor in Department of Computer Science and Engineering, IIIT- R.K.Valley, 

Rajiv Gandhi University of Knowledge Technologies, Kadapa, Andhra Pradesh, India.  Email: skrthota@gmail.com 
 

Ms. Konda Lavanya, Project Student in Department of Computer Science and Engineering, IIIT- R.K.Valley, Rajiv Gandhi 

University of Knowledge Technologies, Kadapa, Andhra Pradesh, India.  Email: lavanyakcse2020@gmail.com 
 

Mr. Doddaga Subhash, Project Student in Department of Computer Science and Engineering, IIIT- R.K.Valley, Rajiv Gandhi 

University of Knowledge Technologies, Kadapa, Andhra Pradesh, India.  Email: subhashcse2020@gmail.com 
 

Mr. Kotapuri Narasimhulu, Project Student  in Department of Computer Science and Engineering, IIIT- R.K.Valley, Rajiv 

Gandhi University of Knowledge Technologies, Kadapa, Andhra Pradesh, India.  Email: narasimhakcse2020@gmail.com 
 

Ms. Pichika Jayasri, Project Student in Department of Computer Science and Engineering, IIIT- R.K.Valley, Rajiv Gandhi 

University of Knowledge Technologies, Kadapa, Andhra Pradesh, India.  Email: jayasri.pichika@gmail.com 

 

 

 

Article Info 

Volume 82 

Page Number: 8736 - 8740 

Publication Issue: 

January-February 2020 

 

 

 

 

 

 

 

 

 

 

Article History 

Article Received: 5 April 2019 

Revised: 18 Jun 2019 

Accepted: 24 October 2019 

Publication08: February 2020 

Abstract: 

In this work, the system provides clear visualizations of air pollutants details (NO2, 

PM25, P M10, SO2, CO and O3) in our environment and list outs the diseases that 

may affect living beings by considering the concentration levels of each pollutant. 

In addition to that our system also recommends some overcome measures to reduce 

levels of poisonous air pollutants which are gradually increasing. So that 

Government can monitor pollutants concentrations over a period of time and take 

control measures to make the world pollution-free. It also prognosticates hourly 

concentrations of air-pollutants by training the model with historical data and 

calculate AQI values by using respective concentration levels. We prognosticate 

air-pollutant concentrations by using some machine learning concepts, which yields 

an efficient model to predict the values by training the model with a large amount 

of historical data. There are many models proposed by many others to predict air-

quality by applying simple standard Regression models using both linear and non-

linear. Here we consider it to be multi-task learning and applied various 

regularization routines to list out the efficient model which can forecast 

concentration levels of pollutants. 

Keywords: Air pollutants, AQI, prediction, Regression model, Multi task learning 

and Regularization  

 

I.  INTRODUCTION 

 

Environmental pollution causes many issues that 

people are suffering now. It includes pollutions like 

air, water, noise and soil. Among those, air pollution 

has direct impact on human well-being [1]. 

Atmospheric pollution is typically caused by excess 

gases such as carbon monoxide (CO), nitrogen 

dioxide (NO2), sulphur dioxide (SO2), particulate 

matter (PM25, PM10) and ozone (O3), etc. Human 

health is primary concern due to atmospheric 

pollution, predominantly in non-rural areas. Leading 

originators of air pollution are vehicles, firms, power 

plants, Metallurgic ores, volcanic eruptions, 

industrial emissions etc. O3 ratio increases beyond 

10 ppb which might cause to demise [2,3]. If the CO 

ranges are between 150 to 200 parts per million 

which is hazardous to lives, it may cause 

disorientation, unconsciousness and deaths are 

possible [4]. For each pollutant, if it crosses its 

normal range of concentrations then it definitely 

results in a major issue to human health. 

 

Since human health is a major concern, the public 

should have proper awareness about what are the 

problems that people may suffer due to air pollution. 
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So, prognostication may help to turn down 

consequences of atmospheric pollution on 

surroundings by taking some precautions. 

 

Previously proposed systems prognosticate air 

quality using straightforward approaches like box 

models [5], Gaussian models [6] and linear statistical 

models [7,8]. 

 

Implementation and prognosis can be conveniently 

done in these models. Typically, however, they do 

not define the interactions and nonlinear 

relationships that govern pollutant transport and 

behaviour in the atmosphere [9]. 

 

With these challenges, machine learning methods 

originating from the field of artificial intelligence 

have become popular in air quality forecasting and 

other atmospheric problems [10]. 

 

In our system, we prognosticate hourly levels of 

pollutants and list out diseases that public may 

suffer. 

 

It also suggests some overcome methods to reduce 

the hazardous concentration levels of air pollutants. 

We mainly focus on 6 major air pollutants such as 

NO2, PM25, P M10, SO2, CO and O3 which are a 

dangerous threat to human health. 

 

II.  SYSTEM TO MEASURE AND RECOVER 

CONCENTRATION LEVEL OF POLLUTANTS 

 

We collect air quality data from Breezo meter API 

and meteorological data from websites [11]. 

 

A. Procedure followed to measure the concentration 

levels of pollutants 

 

 Obtain historical air pollutant concentrations data 

from each zone from the Breezo meter API that will 

deliver information in JSON format. Isolate relevant 

content from JSON response. 

 

Request the Breezo meter API [12] by providing 

longitude, latitude of area and date for which you 

need historical data.  

 

 Calculating AQI (Air Quality Index) values for 

each pollutant. 

AQI of p = 
𝐼𝑚𝑎𝑥 −𝐼𝑚𝑖𝑛

𝐶𝑚𝑎𝑥 −𝐶𝑚𝑖𝑛
∗  𝐶𝑝 − 𝐶𝑚𝑖𝑛  + 𝐼𝑚𝑖𝑛  

 

     where p : pollutant   

 

     Cp : pollutant (p) concentration 

     Cmin : concentration break point <= Cp 

     Cmax : concentration break point >= Cp 

     Imin :index breakpoint related to Cmin 

     Imax : index breakpoint related to Cmax 

 

For concentration and index breakpoints, consider 

the Table-I. 

 

 Consider the pollutant which is having less AQI 

value as dominant pollutant of the day of that 

particular area. 

 

Table-I: Break point values [13] 

 

 

 

B. Air Pollutants ranges and their effects on human 

health 
 

By using the following ranges charts, we can provide 

health issues that people may suffer due to 

respective concentration levels of air pollutants in 

the air. We collect this data from [14]. 
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Table-II: Concentration ranges and effects of 

pollutants 
 

 
 

 
 

 
 

C.  Overcome methods to reduce concentration 

levels of each and every pollutant [15,16,17] 

 

1. Carbon monoxide: 

 Maintain correctly calibrated gas 

appliances. 

 Increasing horticulture. 

 Drive Less - Drive Smart. 

 Buy products that are fuel efficient. 

 

2. Sulphur dioxide: 

 Transfer fossil fuel plants to lower sulphur fuels. 

 Increased productivity in changing fuel to electricity 

which will decrease outpouring per unit output. 

 eradicate sulphur from coal prior to combustion. 

 

3. Nitrogen dioxide 

 Transport mode shift (bicycle and pedestrian 

infrastructure expansion included) 

 Have less nitrogen fertilizers and pesticides 

 Enrich mass transit especially in non-rural area 

 

To forecast the quality of air, we contemplate this as 

multi task learning problem [18] and apply various 

regularization methods [19]and identify appropriate 

one that will result efficient model and give accurate 

results. 

 

Advantages 

 It prognosticates future air-quality and list outs 

health issues that people may suffer due to 

high concentrations of air pollutants. 

 

 Government can monitor concentration levels 

over a period to protect the environment. 

 

1. It suggests few overcome methods for limiting 

pollutant density to make environment pollution 

free. 

 

III.  RESULTS 

 

We get raw data such as hourly concentrations of 

each pollutant. Here we calculate AQI valuesusing 

concentrations with the help of breaking point 

table[19]. After calculation of AQI values for each 

pollutant, list out the dominant pollutant by using 

above methods. 

 



 

January-February 2020 

ISSN: 0193-4120 Page No. 8736 - 8740 

 

 

8739 Published by: The Mattingley Publishing Co., Inc. 

 
 

Fig. 2. Dominant Pollutants 

 

IV.  CONCLUSION 

 

This work gives clear envision of air contaminator 

details in our environment and list outs diseases that 

people may suffer based on concentration levels of 

air pollutants. This system provides some overcome 

methods to reduce concentration levels of toxic 

pollutants which are rapidly increasing day by day. It 

also forecast future hourly concentration of air 

pollutants by using machine learning model which 

was developed using multi task learning and 

regularization method by training with historical 

data. 
 

V.  REFERENCE 

[1] Curtis, L.; Rea ,W.; Smith-Willis, P.; Fenyves, 

E.; Pan, Y. Adverse health effects of outdoor 

air pollutants. Environ. Int. 2006, 32, 815–830. 

[2] American Lung Association. State of the Air 

Report; ALA: New York, NY, USA, 2007; pp. 

19–27. 

[3] Environmental Protection 

Agency(EPA).Region 5: State Designations,as 

of September 18, 2009.Available online: 

https://archive.epa.gov/ozonedesignations/web/

html/region5desig.html 

[4] https://www.environment.gov.au/protection/pu

blications/factsheet-carbonmonoxide-co 

[5] Box model- 

https://www.sciencedirect.com/topics/engineeri

ng/box-model 

[6] ON THE ATMOSPHERIC DISPERSION 

AND GAUSSIAN PLUME MODEL ADEL A. 

ABDEL-RAHMAN *Department of 

Mechanical Engineering Beirut Arab 

University (BAU) Beirut, P.O.B: 11-5020 

LEBANON On leave from Mech. Eng. Dept., 

Alexandria University, Alexandria 21544, 

Egypt 

[7] https://www.intechopen.com/books/machine-

learning-advanced-techniquesand-emerging-

applications/regression-models-to-predict-air-

pollution-fromaffordable- data-collections 

[8] Statistical Modeling Approaches for PM 10 

Prediction in Urban Areas; A Review of 21st-

Century Studies Hamid TaheriShahraiyni 1,2, 

* and SaharSodoudi 1 Luecken et al., 2006 

       Comrie, 1997; Hadjiiski and Hopke, 2000; 

Reich et al., 1999; Roadknightetal., 1997; Song 

and Hopke, 1996. 

[9] https://mesowest.utah.edu/ 

[10] https://api.breezometer.com/air-

quality/v2/historical/hourly?  

lat=48.857456&lon=2.354611&key=80c1cd0d

6bf84519ac6e8ef1594e034c&start_datetime=2

019-09-18T00:00:00&end_datetime=2019-09- 

19T23:00:00&features=breezometer_aqi,local_

aqi,pollutants_concentrations 

,pollutants_aqi_information 

[11]   www.cpcb.nic.in/nationalairqualityindex 

[12]   www.epa.gov.in 



 

January-February 2020 

ISSN: 0193-4120 Page No. 8736 - 8740 

 

 

8740 Published by: The Mattingley Publishing Co., Inc. 

[13] http://www.eastgwillimbury.ca/Services/Envir

onmentTen_Ways_to_Reduce_Greenhouse_Ga

ses.htm 

[14] https://www.nap.edu/read/10840/chapter/13 

 

[15] https://airnow.gov/index.cfm?action=pubs.aqig

uidenox 

[16] Medium site: 

       https://towardsdatascience.com/multitask-

learning-teach-your-ai-more-to-make-it-better-

dde116c2cd40?gi=8181d3900a7b 

       https://medium.com/datadriveninvestor/l1-l2-

regularization-7f1b4fe948f2 

 

VI.  AUTHORS PROFILE 
 

Mr. ThotaSandeep Kumar Reddy is working as 

Assistant Professor in Department of Computer 

Science and Engineering, IIIT- R.K.Valley, Rajiv 

Gandhi University of Knowledge Technologies, 

Kadapa, Andhra Pradesh . He did his M.Tech in 

Computer Science from Jawaharlal Nehru 

Technological University College of Engineering & 

Technology, Anantapur, Andhra Pradesh and B.Tech 

in Computer Science and Engineering from Sri 

KrishnaDevaraya University College of Engineering 

and Technology, Anantapur, Andhra Pradesh. 

 

 
 

Ms. Konda Lavanyais pursuing B.Tech final Year 

in Computer Science and Engineering from IIIT- 

R.K.Valley, Rajiv Gandhi University of Knowledge 

Technologies, Kadapa, Andhra Pradesh. 

 

 
 

Mr. Doddaga Subhashis Pursuing B.Tech final Year 

in Computer Science and Engineering from IIIT- 

R.K.Valley,Rajiv Gandhi University of Knowledge 

Technologies, Kadapa, Andhra Pradesh. 

 
Mr. KotapuriNarasimhuluis pursuing B.Tech final 

Year in Computer Science and Engineering from 

IIIT- R.K.Valley,Rajiv Gandhi University of 

Knowledge Technologies, Kadapa, Andhra Pradesh. 

 

 
 

Ms. Pichika Jayasriis pursuing B.Tech final Year in 

Computer Science and Engineering from IIIT- 

R.K.Valley,Rajiv Gandhi University of Knowledge 

Technologies, Kadapa, Andhra Pradesh. 

 

 


