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Abstract—Increasing rate of air pollution, have an obvious consequences causing diseases and 
increasing rate of death of population. The common air pollutants such as CO, SO2, lead, NO2, 
O3 and PM are the criteria pollutants which corresponds to the most widespread health threats. 
In this paper, Image processing and Machine learning modules are introduced to predict Air 
Quality Index (AQI) using camera images. Simulations and visualizations are carried out in 
Anaconda/Jupiter Notebook. Results provide approximate values of AQI of the given input 
image.  
 
Index Terms— Air Quality Index (AQI), Image Processing, Machine Learning (ML). 

I. INTRODUCTION 

Along with technological and economical growth of cities there is a rise in environmental pollutions such as 
water, air and noise pollution. Particularly the air pollutions has a wide spread impact on human health due to 
exposure to primary pollutants such as CO (carbon monoxide), SO2 (sulfur dioxide), lead, NO2 (nitrogen 
dioxide), O3 (Ozone) and PM (particulate matters). Thus, there is a need to spread awareness among the people 
regarding the bad quality of air they breathe. 
Globally, the use of various AQI  include synergistic effect estimation based on mean of the ratio of pollutant 
over guideline levels for a certain amount of time period. AQI is simplest and widely used measurable tool of 
overall air pollution of a region. The pollutant with highest proportion in air decides overall AQI for that 
hour/day.  
The Central Pollution Control Board (CPCB) has defined the national Air Quality Index (AQI) for the different 
cities in India. AQI is calculated using 12 parameters or pollutants namely NO2 (nitrogen dioxide), SO2 (sulphur 
dioxide), CO (carbon monoxide), O3 (ozone), PM10 (particulate matter having diameter less than or equal to 10 
micron), PM2.5 (particulate matter having diameter less than or equal to 2.5 micron), NH3 (ammonia), Pb (lead), 
Ni (nickel), As (arsenic), Benzo(a)pyrene and Benzene. Here the selection of pollutants depends on the AQI 
objectives, data availability, averaging µ period, monitoring frequency and measurement methods. Thus AQI can 
be defined as it is a numerical value that the governmental agencies used to measure the levels of air pollution in 
the atmosphere and communicate it with population.[1] 
The main motive of our idea is to build an android application which can predict AQI to help people know about 
the poor air quality which can cause some serious health issues. Also to calculate AQI through images captured 
from user’s device using Image processing and Machine learning algorithms. 

II. PREVIOUS AND RELATED WORKS 

Anikendar  Kumar,  Pramila  Goyal  (2011) presented the study which forecast the daily AQI value of the city  
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Delhi, India using previous records of AQI and meteorological parameters using the Principle Component 
Regression (PCR) and Multiple Linear Regression Techniques. AQI prediction of the year 2006 on the daily 
basis was performed by them using previous records of the year 2000-2005.Using Multiple Linear Regression 
Technique, the predicted value is compared with observed value of AQI of 2006 for the seasons summer, 
monsoon, post monsoon and winter. To eliminate collinearity among predicted variables, principle components 
were used in Multiple Linear Regression. In this study only meteorological parameters were considered or used 
while forecasting the future AQI but they have not considered the ambient air pollutants that may cause the 
adverse health effects. 
Aditya C R (et al.2018) has employed the machine algorithms to forecast and detect the PM2.5 concentration 
level on the basis of dataset having atmospheric conditions in a specific city. They have also predicted the 
concentration level of PM2.5 of a specific date. Firstly they have classified that the air is polluted or not polluted 
by using Logistic Regression Algorithm and then Auto Regression Algorithm is used to predict the future value 
of PM2.5 depending upon previous records. 
Nidhi Sharma (et al.2018) has gone through detailed study of data analysis of the air pollutants from the year 
2009-2017 and has also proposed the critical observations of air pollutant trends in year 2016-2017 in Delhi, 
India. Further they have predicted the future trends of various air pollutants. By using data analytics Time Series 
Regression forecasting they have predicted the future values of pollutants on the basis of previous records. Two 
monitoring stations in Delhi namely Anand Vihar and Shadipur were under their study. The results have shown 
that there is drastic increase in concentration level of PM10, NO2 and PM2.5 which has resulted in rise of 
pollution in Delhi.  
Mohamed Shakir and N.Rakesh (2018) have both analyzed the proportion of various air pollutants with 
respect to the time of the day and the day of the week and observed the effect of environmental parameters like 
windspeed, temperature and humidity on the air pollutants with the help of WEKA tools. The data was used 
from the Control Board of Pollution, Karnataka. Using the ZeroR algorithm in WEKA tool, the study shows that 
the concentration levels of air pollutants have increased during the work days and especially at peak during the 
hours of the day and slowly decreases during weekends or holidays. With the help of Simple K-means Clustering 
Algorithms the study resulted the relationship or dependencies between the environmental factors such as 
humidity, windspeed and temperature and various air pollutants. 

III. PROPOSED METHODOLOGY 

To understand the temporal variation and episodic rise of the air pollution in the surrounding, real time values of 
various air pollutants is monitored and used to calculate Air Quality Index. In proposed study, two different 
modules were combinedly used to determine the actual value of AQI.  

MODULE 1: IMAGE PROCESSING MODULE 
In this module, the image provided by the user is given to the module as input. Firstly, the model will predict 
percentage of skyline in the image, if the skyline is more than 50%, image will be forwarded to further model. 
Second model will extract blue colour of the sky. Due to the Light scattering concept, sky is blue on a clear, non-
cloudy day, whereas it appears grey or dark in shade on a hazy and cloudy day. Average value of blue 
components of RGB channels in sky can be used to find the blue colour of the sky. This will also help in 
classifying whether image is day or night image.[2]. 
      

 
  
 
 
 
 
 
 
 
  
 
 
                      
                           Figure 1. Input Image to the Image based model   Figure 2. Blue colour detection model 
 



 
649 

    
 
 
 
 
 
 
 
 
 
   
 
 
 
 

Figure 3. Day/Night Classifier model 

MODULE2: PARAMETER BASED CALCULATION OF AQI 
This module will fetch values of parameters like PM2.5, PM10, NOx, SO2, CO and Temperature from the 
dataset provided by cpcb.nic.in site of user’s nearest monitoring station. Average values in last 24 hours of 
PM2.5, PM10, NOx, SO2 and maximum values of CO and Temperature in last 8 hours are passed as input to a 
trained module to calculate their respective sub-index values.[3] Further, these values are collectively passed to a 
Random Forest Classifier which will predict current value of AQI.[4-5]. 

 
Figure 4. Distribution of all pollutants and AQI 

Finally these two modules are combined using Adaptive boosting algorithm to predict current AQI value. Once 
the dashboard is deployed over a cloud and all the collected data is processed by a trained model AQI value is 
displayed on screen of the application. Also, the user will be able to view all the previous AQI results and 
compare them with current AQI. 

IV. RESULTS 

For the calculation of AQI, large amount of dataset was collected (as shown below) to train machine learning 
module. 

 

Figure 5. Sample Dataset for AQI calculation 
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Data collected from the source has more null values since few of the data from the source station have been 
shifted or closed over a period and those values were marked as NaN or not available. 

 
Figure 6. Percentage of noisy data in Dataset 

 

Figure 7. Heatmap of dataset with null values 

These NaN values are filled by using interpolate method which calculate the values by taking mean of previous 
and next value. 

 
Figure 8. Heatmap of Dataset after filling null values 

Distribution of each parameters over a period of time is given below: 

 
Figure 9. Distribution of PM2.5 

 
Figure 10. Distribution of PM10 
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Figure 11. Distribution of NOx 

 

Figure 12. Distribution of SO2 
 

 

Figure 13. Distribution of CO 

 

Figure 14. Distribution of Temperature 

Subindex of each Parameter is required to calculate the value of AQI. Subindex of each parameter is calculated 
individually using below code. 

 
Figure 15. Formula for Subindex calculation 

Subindex columns are then added to the dataset. 

 
Figure 16. Dataset including Subindex of each parameter 
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Below chart gives the different range of AQI and its respective effects on the health of human population 

 
Figure 17. AQI Bucket Chart 

Some AQI Bucket calculated with respect to actual AQI are given below: 

 
Figure 18. AQI Bucket Calculated 

Heatmap representation of AQI calculated based on the parameters in the dataset : 

 
Figure 19. Heatmap of calculated AQI 

V. CONCLUSION 

Air quality index gives a clear scenario about the atmosphere and the major pollutants responsible for increasing 
bad quality of Air. AQI was predicted as per concentration provided by CPCB. This study shows that the 
pollutant with major proportion in the air decides the value of Air Quality Index. Also particulate matter causes a 
serious effect on health of population. We have to continuously monitor the quality of air and take appropriate 
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measures to make air breatheable for everyone.  This novel approach aims to build an app, which can predict 
AQI through the images captured from users’ mobile and using their location. This idea focuses on visualizing 
AQI value using Random Forest Classifier Algorithm. This AQI can be visualized on the app which is to be built 
and also the user will be able to do graphical analysis. For this, two modules namely image based module and 
parameter based modules are used collectively to predict AQI. Also app development is done using python and 
kivymd modules. This application will help people to be aware about the air they breathe and help them take 
precautions and reduce outdoor activities.[6]. 
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