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ABSTRACT

This paper Includes study on the pattern of Air pollution across India. The topic is based on the United
Nations sustainable development goals. This paper is focusing on the methodology for Data mining and
analysis. This paper is based on the practical application on the project carried out on the study of the pattern
of Pollutant particles present in the air. The data used for the experiment carried out in this project is released
by the Ministry of Environment and Forests and Central Pollution Control Board of India under the National
Data Sharing and Accessibility Policy (NDSAP). The paper reflects insights from the experimental data
mining carried out with the use of multiple software platforms. The technology stack used in the project is
IBM SPSS, Python Pandas library, Pyspark, Tableau. This paper is also useful for decision making in order
to generate a business enterprise based on innovative tech products. The methodology used in the proposed
project and paper can be universally applicable for cross industry-based data mining and analysis.

Keywords: so2(Sulphur dioxide),no2(Nitrogen dioxide),rspm( respirable suspended perticulate matter)
,Spm(suspended perticulate matter),pm2_5(atmospheric particulate matter of 2.5
microns),03(ozon),NH3(Amonia), AQI(Air Quality Index).

Introduction

As per the count taken by the World Health organization in 2016, approx four million people die due to the
effect of breathing decreases caused by Air pollution. Out of 10, every nine people inheld polluted air.
Across the world, 7 million people die due to air pollution. Around 90% of deaths occur in mid-income
countries or under development countries from Asia, Africa. Around 40% of the world's population do not
have access to clean, breathable air. This research focuses on countries Which fall under High population
creditors by United nations and mid-level income country in Asia like India. The research will follow Data
Analysis collected by official authorities in India and offer solution-oriented insights based on quantitive
and qualitative analysis. .("CLEAN AIR FOR HEALTH: Geneva Action Agenda", 2020) (First WHO Global
Conference on Air Pollution and Health, 2018)

The Practical Problem

In the era of industrialization, India is the world 's largest developing country. As a United Nations report,
India is one of the most polluted countries and has low air quality. Poor air quality has a health effect and
a dangerous environmental impact. (""Air Pollution on the Move in India", 2020).The highest contaminated
air levels in recent years has been reported in New Delhi, which is India's capital city. One of the NASA
estimates claims 37% of the sun's rays reach the planet in India's New Delhi city instantly. ("AIR QUALITY
FROM SPACE | Air Quality", 2020)



The Research Problem

With the analysis of reports and day to day life within India air quality is the biggest Major causing effect
on human health. Also, if we look at global parameters, every highly populated country have issues with
Air quality. Overall human health is effecting because of air pollution. Which generate need to study the
p[attern of air pollution and make a sustainable solution. Therefore, providing clean and breath free air for
people on the road has become a major societal issue. The key factors are to determine the pattern of
pollutant matter present in the air.

To resolve the global issue and in context with the Indian population, there is a need to seek a solution to
tackle a drop of AQI across the world and India. The solution generated with the study of Indian territory
and with the aim of sustainable development will be a useful study case or a plan for all High populated
countries. Therefore, analyzing the quality of air and providing a solution for the betterment of human
health ad earth atmospheric health is necessary.

Research Objective

Project is focusing on the analysis of foreign elements present in the atmosphere in India like so2 Sulphur
dioxide, no2 Nitrogen dioxide, rspm Respirable Suspended Particulate Matter, spm Suspended Particulate
Matter. Based on local data state-wise from India.

1. To monitor the key indicators associated with foreign elements present in the air in India.
2. detect local trends with data available from different state and provisions.
3. relate the air quality changes to changes in Environmental Policy in India and try to predict solutions.

The report presents some results and findings on real-world simulation on data available. These findings
will be useful to develop a sustainable solution to reduce pollutants effect in the air and human health.

Literature Review

Much work has been carried out and implemented on AQI(air Quality Indexing) and effect of foreign
particles in the air. Also, there is a large amount of literature available for analysis regarding human
respiration effect due to air pollution across the world. In this section, we have outlined and examined the
work of a few researchers. Which helps to make our theoretical view up on air quality and its effect in
context with India and world as it is a global issue raised by WHO and one of the sustainable development
goals declared by United Nations.which is base of a combination of SDG 3,7,11,13(Good health and
wellbeing, Affordable clean energy, sustainable cities and communities, climate action ) ("SDGs ..
Sustainable Development Knowledge Platform”, 2020)



The public safety effect of air emissions can be categorized into two groups: acute health result and lasting
result from ozone intake and air contaminants from gas and can be measured on mortality levels, hospital
attendance and Other clinically relevant health measures. (Deshpande & Ghude, 2020)

With the analysis of reports and the publications by the Indian ministry of earth science, NNAQS, and EPA
the significant contributors in air pollution are No2(Nitrogen Dioxide), So2(Sulpher Dioxide),
NH3(Ammonia), O3(0zon), PB(Lead),spm, respond pm the pm stands for a particulate matter which is
counted by per micron rpm and rpm are suspended particles present in the air which are respirable or non-
respirable as category states. ("NAAQS Table | US EPA", 2020) O3 Ozone is also known as a defender of
an atmosphere of earth, which is constructed by Photochemical reactions of the light of sun and oxides
catalyst pollutants, like the nitrogen oxides ( NOX). (Deshpande & Ghude, 2020)

Also, with the analysis, multiple reports can found that air pollution is dependent on socio-economic and
socio-cultural differences in India. As countries which are under development have different status and
different lifestyles across the multiple regions of country.which show the impact on the pollutant immersion
rate.

Air pollution ambient is 5th in mortality, as well as 7th in the overall health burden, among significant
health risk factors in India. World Health Organization ( WHO ) reports that. (Public health foundation
India, centre for environmental health, 2020)

The primary impact is seen by the analysis conducted by WHO on the deceased accused by
airpollution.there is a major impact on the health causing respirable and chronic diseases across the world
and which is also the highest risk factor in India. (Appendix: A) ("WHO methods and data sources for the
global burden of disease estimates", 2020)

There are standards placed on analysing an air quality worldwide called as EPA standards AQI calculation.
Calculate the AQI for Clean Air with five primary air pollutants at the ground level of ozone, emission of
particulate matter Air quality has a direct effect on (also called particulate matter) quality of life, carbon
monoxide, sulphur dioxide and dioxide of Nitrogen. EPA has regional air quality guidelines for the safety
of public health regarding each of these contaminants. By which we can categorise our result in healthy or
unhealthy threshold. The Global and Indian Standards are documented in Appendix: B for reference, which
is universally available and accessible. (APPENDIX: B) ("NATIONAL AIR QUALITY INDEX", 2014)

The Research Methodology

To conduct data mining and to model in this project, we followed steps described by KDD(knowledge
discovery in Databases) model for data mining. It is a way to drive through for a journey to convert Initial
data into knowledge and insights. The phases followed in the theoretical context of the process in KDD are
a selection of data, preparation, transformation, mining, Interpretation and Knowledge. The reason behind
the use of KDD is a traditional way to Size the ability of human knowledge to manage several bytes.
(Appendix:C) (Fayyad & Uthurusamy, 1996)

With keeping the KDD process in mind, we used CRISP-DM(Cross Industry Reference Process for Data
Mining) model methodology in our project to conduct data mining.
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With the reference model journey for data mining begins with Business understanding. As it is a cross-
industry model, the understanding, a business logic behind what we are going to perform in the mining and
modelling process is primary stape. This initial step helps us to understand what resources we have and
what strategy to turn raw data into information.

Furthermore, understanding the Business logic will help us to determine the objective that needs to be
derived from the study of model and patterns. We get clear views and set the goals of data mining objective
with this step. Data understanding is the next step in the model in which the collection of data set is done
from various authorised platforms. With the proposed research objective dataset variables are studied in
this phase. This gives a brief understanding of the information the data holds. When the data is known in
the context and intent of the proposed analysis, in the Business understanding process, the collected data
are generated by mathematical transmission by means of deletion of mistakes, missed values, incorrect
entries, outliers, extremes and other columns to achieve 100% quality of the data. The Appendix :D refferes
step followed to dealing with extremes and outlier values. (Appendix:D) This is a preparation phase of data.
Once we prepare Data, there is a need to check Null and missing value present in the dataset. This is also
known as data cleaning.

After cleaning, we move to the modelling step forward. In the modelling step, appropriate algorithm
analysis and selection is done to achieve mining objective and business goal. In this step, studied data is
matched with a bunch of algorithms. When the configuration of selected data matches with selected
algorithms working behaviour data is loaded to an algorithm to analyze and make predictions. Furthermore,
the applied model is evaluated based on the behaviour of prediction in the model with analysing some error
matrix-like root mean squared error, variance etc. these all give the account of workability of the proposed
model on our data and rate of accuracy of prediction. With all the above analysis decision is made whether
the proposed algorithm and model is the best fit for our data or not, and do we achieve our accuracy goal.



With the accuracy value, multiple models are compared, and the final accurate model is interpreted and
deployed into real-world scenarios which are used to give insights. The results from the loaded models are
analysed with mind patterns and visualization, which we got while doing Business understanding. If we do
not get an accurate rate of accuracy and if do not achieve the success rate, which we got from our business
understanding multiple iterations with the model is done. Also, some changes in data and models are done.
After the meeting, all the desired results project moves towards the deployment phase.

The Design Process

This section of the report includes real-time analysis and real-time insights and opinion upon
designing the project to conduct analysis. This section light-ups some experiences and the issues
which are come up with the analysis. This study will help to do triple loop learning which shows
characteristics about learning about learning. (Peko, Danenberg & Sundaram, 2013)

The initial data collection and information collection is done multiple resources available online
and ‘Data.gov.in’ online open government data portal India for getting access to related data. Also,
the relevant data is found at open source repository. The analytics methods and the software used
to load a data are IBM SPSS, pandas library with python, Pyspark. The visualization is done with
both analytics platform as well as with Tableau. The visualization obtained from all software
applications verifies that dataset contains 435742 entries and 13 columns.

In 1211 runfilel ‘
AL I ty test) , wdire
! )
Ci/Users/Lonovo/Dosktop/722/Assignments/lteration 1/Airquality
testl.py: 1! DtypeWarning!: Columns (©) have mixed types. Specify dtype
option on import or set low memory=False,
# <%« coding: utf-0 -+-.

dtypes: float64(5), object(8)
memory usage: 43,2+ MB

In (3]):

The data set contains attributes like stn_code: The unique identifier for each row. sampling_date:
Date of the collection of readings. State:States in India. Location: Cities/location from where data
is belonging to. Agency:Agency name who collect readings. type: Types of sources or types of
locations. so2: Amount of Sulphur dioxide present in the air. no2: Amount of Nitrogen dioxide
present in the air. rspm: Amount of Respirable Suspended Particulate Matter present in the air.
spm: Amount of Suspended Particulate Matter present in the air. location_monitoring_station:
location of the monitoring area. pm2_5: PSI is the Pollutant Quality Measure is based on the 24-
hour maximum PM2 estimate. The other contaminants, five quantities. PM applies to PM2 and
particulates. 5 during haze incidents is the primary pollutant. Date: Date of recording in a data set.



While analyzing with the attributes and values we need to take account of data type detection by
each attribute for every kind of software, this is the issue raised mostly in SPSS modeller when it
detects a wrong type of the attributes. When we deal with data type correction, we have to deal
with null and missing parameters detected by the software.

While studying attributes and the data values when we obtain all errors, null and missing values,
use integrated functions with several software’s to remove null values and errors. The whole data
set checked with multiple coding techniques used with inbuilt functions like SPSS modeller as it
is an essential task in order to get successful results. When we began confirms details and account
of cleaning specifications which are needed to perform we can move further to the removal,
substitutes or nullify technique likewise by taking account of our research goal understanding and
the characteristics of the attributes in whole research. We use removal for all the numeric columns
the extremes and coerce the outliers. (Appendix: E ) Appendix: E shows steps which can be
considered for data cleaning in cross-industry mining project implementation.

To implement the standardized data inappropriate model, we conduct an exploratory analysis.
Before that, we need to finalised our data set, which we are going to loading to algorithms for
further analysis.

The Implementation Process

After cleaning the data in this project, we did versioning of the data by conduct mathematical calculation
for Index for each pollutant and overall Quality Index. By the universal standardized formula to calculate
AQI. The universal standard formula for Air Quality index is:

EQUATION:{AQI=AQI(min)+PMObs—PM(Min)AQ/Max—AQ(IMin)*(PMMax—PMMin)}

For calculating the quality index, there are certain range is given per element by EPA for each
polutent.which we have used randomly in between a range of threshold value in our calculations. No2:0-
400 , So2: 0-1600 , rspm:0-400 , spm:0-430 , Pm2_5:0-430 . (Appendix: F) ("Air Quality Index (AQI)
Basics", 2020)

After finalising the Data which we are using to conduct analysis Implementation process carried out with
multiple software stacks like SPSS modeller (Appendix: G), Pandats Python and Pyspark for visualising
and conduct data mining, we can use multiple visualization platforms available in the market like MS Power
Bl, Tableau. To analyze the data and to equate specific essential characteristics with other important
characteristics, we can use Tableau.

Concerning the above discussion, we have run models and different algorithms in different software. As
the objective of this study is to monitor the behavioural pattern of Air pollution, some algorithms are
adopted in order to conduct analysis. After doing a study of multiple algorithms, we can found that each
one has its own constraint with respect to target values. As we have set of continuous type and nominal
type of variables, we choose to use the classification technique for doing analysis, including the continuous
type variables in SPSS and alternatively clustering technique. Secondly, the records of pollutants show
nominal characters we used regression stack for checking the behaviour of those nominal values.

The initial stage of data and analysis:



In the first study which is conducted with IBM SPSS, we break our analysis on initial data which is the
format of only collected readings of pollutant and we are analysing pattern with those readings without
calculating indexes with SPSS. We decided analysis Target 1: (Target contain the amount of SO2 and NO2
which shows the proportion of polluted air gives prediction on gases versus State and Type of resource of
pollution) and Target 2: (Analysing pattern of RSPM and SPM in the air By mean and distribution state-
wise and Type and source of generation).

To analyze the proposed two targets with the Spss, we used supervised models which are in self-learning
category. For target 1 we used Kohenen we are analysing state with the proportion of so2 and no2, which
represents high dimensional data.kohonen is based on self-organized competitive type learning methods it
is also used for experimentally acquired information. For target 2, we used Two stapes To help uncover
trends, fragments data into distinct classes. This method is mainly used to compact the data and then slowly
combine sub-clusters into mostly controlled sub-clusters. This model handles numerous field styles and
broad datasets. (Appendix: H)

Versinasied Data and Analysis:

As discussed previously with the business objective and the universal standards analysis of air pollution,
we used AQI calculation and Analysis of pattern using python technology stack.by which we have analysed
nominal types of variables such as pollutant readings. While analyzing with the python stack, it gives us
the more unobstructed view that before analysis of data which need to construct further the python stack is
more useful than SPSS.where we can flexibly adapt the data preparation as per projects requirements.
Which is not possible with the SPSS it gives a more visual view of the homogeneous and stationary type
data.

To conduct an analysis with AQI and analysing dependencies, correlations in pollutants, we used regression
techniques with the python stack with pandas and pyspark. (Appendix: I)

The Interpretation

As we are testing the perfect fit of the model in this study splitting of data to get accuracy and correctness
of study, and with this, we can make sure the data is deployed in the real world. We used Train-Test split
technique for each Algorithms. For getting inaccurate test results and this Method helps to split a dataset
and adopt an optimal pattern quickly. We have a split test for 30% and train the data 70%.

Based on the study of mind patterns and the visualisation of the tests of Algorithms, we got a predictors
importance in the relationship with desired resultant target values. After exploratory analysis and
conducting a comparison with other models, we use Kohonen and two steps algorithms in the initial stape
of analysing the essential pollutant readings with the SPSS modeller, which gives a view dor the generation
of pollutant particles and their immersion in the air. For distribution results (Appendix: J)

Interpretation for initial data:

Concerning previously mentioned targets in Kohonen cluster gives High importance is Rural area and
Residential area, which shows a Proportion of So2 over No2 is up to 5500%. The trade associated with the
frequency of collected data related presence of so2and no2 in the air and also the type of affected area most.
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As we can see, we have a more dangerous stage of so2 in states: Hydrabad emission by Industrial areas,
and there is more % of So2 effecting on Reciandecial areas whereas states like Goa, Chattisgarh, Odisha,
Punjab are near to 0-10% of so2 presence which falls into the safe cluster.
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The evaluation of result by two stapes algorithm for our target 2 where spm over rspm is plotted

there is skewness with the distribution of So2 with point gain of 65,613 over rspm. rspm is a liner
with the distribution with very small skewness in initial point.
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The % of rspm present in air states high-level fo polluted air is present. States like: Delhi, Punjab, Uttar
Pradesh, Jharkhand and Chattisgarh are at high risk of pollution caused by rspm op to 200%. Moreover,
areas effected are Industrial areas, residential and other areas and sensitive areas.

Interpretation with Index calculation:

With the versioned data with the AQI and the individual Index calculation we analysed regression family
we perform Linear regression, random forest, gradient boosting . with the analysis of the model
performances the best fit for the study which align with the targeted success rate in our study we choose
linear regression. Linear regression is a good fit because It is used to predict the dependent variable from
another independent variable.

With targeting AQI count, all individual Indexes are compared in the linear regression also we have
calculated multiple error matrices which give us a more unobstructed view in our study. These study of the
error matrix will help to analyse workability of the models in context with Data available in all kind of
cross-industry projects.

The use of all matrix evaluations listed below:

» RMSE: Average y meaning for the x value is expected in the regression section. Please notice that the y
values distributed across the sum must also be calculated. We use the root-medium-square error to do
this.

» MSE: The MSE is a measure of how near the line to the data points. The MSE error is a This is the sum
of the difference between the predicted and the actual destination variables over all the data points divided
by the number of data points. RMSE is MSE's square root. ("RMS Error", 2020)

» K-Fold Cross Validation: the Kfold cross-validation states an accuracy of the model. Cross-Validation
is a technique which involves reserving a particular sample of a dataset on which we do not train the model.
It estimates the accuracy of the model. ("3.1. Cross-validation: evaluating estimator performance — skit-
learn 0.23.0 documentation”, 2020)



» AIC: The proportional amount of details lost by a given model is determined by AIC: the less knowledge
model losses, the better the efficiency of that model. AIC is concerned with the balance between the
model's functionality and the model's simplicity.

» BIC: IT is estimated the likelihood of the model. A model has the lowest BIC is a good and accurate fit.
(2020)

oLs Adj. R-sque
Least Squares F-statistic:
wWed, 13 May 2020 Prob (F-statistic): ©0.00
22:58:28 Log-Likelihood: -1.1383e+06
No. Observations: 305019 AIC: 2.277e+06
Df Residuals: 305015 C: 2.277e+06

arnings:

[1] Standard Errors assume that the covariance matrix of the errors is correctly specified.
(130723, 4) (365019, 4) (130723,) (3605019,)

r2_square:0.93

MSE: 18.97

KfoldCrossval mean score using Linear regression is ©.9344115316631851

» K-fold cross value mean score is 0.98, which shows 98% accuracy in model.

» Mean squared error MSE: It is +ve 18.97 the ideal MSE is not 0 since then model would have a model
that correctly predicts the data.

» R-squared value is 0.9, so it is indicated that around 100% attribute values indicate that the model explains
all the variability of the response data around its mean.

» AIC value (Akaike's Information Criteria): is recorded2.2 which is constant and implies a high
likelihood approximation of a constant plus the relative variance between the uncertain true probability
function of the data and the model's corresponding probability function.

» BIC value:2.2 which is lower which does not affect likelihood value which indicate complexity in the
model as BIC increases likelihood decreases and if BIC is low than likelihood will increase which is right
fit Indication for the model.

» Log_Likelihood: -1.1 It is the sample size feature also the match of different coefficients may be
contrasted. We want to maximize the likelihood. So higher likelihood is better EX. -2 is better than -3.

» Durbin-Watson: It is a statistical test value for autocorrelation in the residuals in regression analysis. The
value between 0 to 2 indicates +ve autocorrelation and value in between 2 to 4 is an -ve autocorrelation.
Furthermore, we have scored here 1.99, which is +ve correlation.

> The recrdurial stderr: for all elements/attributes used in this model have 0 stderr, which indicate that the
model fits the data perfectly likely due to overfitting.



The Conclusion

With the analysis and the overall study, the distribution of So2 and No2 is High in residential areas, whereas
spm and rspm are in sensitive areas and industrial areas. Also, the correlation of AQI and the other
particulate matters is effective is proved with the regression.

If we analyze the trend of the pattern of AQI detection with the Timestamp, the AQI is hitting to the
unhealthy threshold in overall calculation across India in Past few years. We can see that only in the year
2000 year quality is moderate. In the year 1992,1997,2002 and 20003 air is unhealthy with low-risk factors.
From 20010-15 air quality is hit continuously very unhealthy threshold. All risks with the % are mentioned
in the given table associated with AQI.

The rate of RSPM, which are respirable hazardous particles is higher in the middle east and Northern side
of India. The states like Maharashtra, Uttar Pradesh are profoundly affected. The cities count of AQI Delhi
is at the highest risk stage. (Appendix: K)

There are some visualizations are present to support results in Appendix: K.

The above research concluded that it is evident that the following steps must be taken to deter reduce
pollutant levels and improve quality index while predicting the trend of our results.

» Reduce the count of rspm in the air where the sensitive and industrial areas have a greater count of
rspm as per our prediction. There is a need to generate a solution for reducing rspm in the air.

> There is a need to take immediate action in the areas which have recorded High threshold if bad AQI
from the last few years.

» There is an Innovation gap generated, and it gives scope to generate new business ideas and ventures
in the field of technology. With the conclusion of this study, there is scope for developing a technology-
based solution to reduce pollutant count in the air to secure High-risk zones in the future.

Based on the software used in these projects, the best fit is the use of the Python stack because it allows to
manipulate and restructure our data as needed by using user-defined functions or NumPy functions with
lambda.

Discussion

From this kind of study which is carried out and practised in this project gives a scientific evaluation which
should be observed an essential role to make strategies and guidelines and give exposure to policymakers
and also for entrepreneurs and researchers to establish strategies based on studies like this.

Although the analysis of the main variables with pollutants behaviours is found through descriptive data
mining, the results are generally not added to the experts as all of the discovery does not add new pieces of
knowledge and factors to the previously knowledgeable study.

The study in this paper supports the practical application of Iterative decision-making model as the study
is carried out with multiple iterative processes, which gives intelligence density from three-loop learning.



If we see the business perspective view with the current study, it follows the model for “Iterative
Organizational Decision Making.” (Langley, Mintzberg, Pitcher, Posada & Saint-Macary, 1995)

M‘ Intelligence :> Design > Choice i
{ [

insight 1 insight 2
Multiple Iterations gives Insights

(Langley, Mintzberg, Pitcher, Posada & Saint-Macary, 1995)

Limitations

The current study drives to feature important variables which were responsible for Air Pollution. The scope
of that dataset is for particular one country. So the study is limited for Inda.

The absence of value readings of pollutants generates ambiguity in the results. This can be seen as both
ways as a limitation or the opportunity. By which we can fill up those gaps with mathematically using
equations or the random values which can be the future-oriented dataset and which will give a future based
predictable results and insights.

Also, within this project, we face some issues when we use different technology stack for analysis. All
software have thair own workings and functionality. Some of them use stationary data only for analysis
which can not be manipulated or restructured by using the software. Ex. While using SPSS, which mainly
uses stationary and homogeneous data, it is not possible to do code for lambda functions to calculate Index
values from regular readings.

Future Research

The analysis and study with this research paper can be further carried out with the availability of real-time
data. With the business perspective view and innovation-based analysis, which needed to create an
enterprise based on air quality improvement based products, the research can be done with the methodology
mentioned in this paper.

This analysis and study are also further useful for entrepreneurs who are looking for sustainable and
futuristic product development in the field of Environment Science and climate changes.



Ex: The Innovation based product can be launched with real-time data analysis in future with this
methodology. The product which can improve air quality and which follows SMACT framework based
enterprise or venture can be developed.
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APPENDIX: A



INDIA
%% of Risk facror
total arttribution
DALYSs (%)
Ischemic 7.28 38.61
heart
disease
Lower 4. 48 62
respiratory
infections
Chronic 4.63 55.74
obstructive
pulmonary
disease
Cerebrovas 3.62 34.16
cular
disease
Tracheal, 0.4 4629
bronchus
and lung
cancer
APPENDIX: B

An Hourly calculation for pollutant contribution to AQl given by Central Pollution Control Board of India.




AQI Category | PM, | PM,, | NO, o, co 50, NH, Pb
(Range) 24-hr | 24-hr | 24-hr | 8-hr  [S-hr (mg/| 24-hr 24-hr | 24-br
m.\)

| 31-100 1 31-60 - 51-100 ‘ 1120 | 41-80 | 201400 |
Modmclc]y polluted | 1012250 | 61-90 | 81-180 | 101-168 | 2.1-10 | 81380 401-800 | 1.1-2.0
(101-200)

Poor 251-350 | 91-120 | 181-280 | 169-208 10-17 AH1-800 | HO1-1200 | 2.1-3.0
=

("NATIONAL AIR QUALITY INDEX", 2014)

Numerical Colar Air Quality Index Levels of Maanin
Value Health Concern &
i ctory, and air pollution poses little or no

0-50  Green  Good

Air quality is acceptable; however, for some pollutants there may be a
51-100 Yellow Meoderate moderate health concern for a very small number of people who are
unusually sensitive to air pollution.

Unhealty for sensitive Members of sensitive groups may experience health effects. The general
groups public is not likely to be affected.

151 - 200 Everyone may begin to experience health effects; members of sensitive
groups may experience more serious health effects.
Very unhealthy Health alert: everyone may experience more serious health effects.

101-150  Orange

201 -300

301 - 500 Hazardotis : s of emergency condi . The entire population is more
likely to be affected.

APPENDIX:C

Preprocessed Data

Target Date

(Fayyad & Uthurusamy, 1996)

APPENDIX:D



» Removing Extreme and outlier values with pandas Python.

remove_outlier(df in, col _name):
al = df _in[col name].quantile(
a2 = df _inlcol name].quantilel(
igr = a2-al rang
fence low = al *igr
fence_high = a2 =iqr
df_out = df_in.loc[(df_in[col_name]
df_out
remove outlier(air
remove outlier(air
remove outlier(air data,
remove outlier(air data,
(remove outlier)
(
(air

(

data, )
data, )

_data.groupby(

#Renoving outlalre
<function remove

after removel of

stote
Andhro Pradesh
Arunachal Pradesh

(Chandigarh
(Chhattisgarh

Haryana 2 NaN
Himachal F 4! / J NaN
Jamnu & Kas 1 ¥ 53 NaN
Jharkhand ) 746 NaN 3 23
Karnataka 168. ¢ NaN / sl 10
NoN
NoN

11
NoN 101.479608 17

2309

> fence_low) & (df_in[col_name] <

]

NoM

66863

87410

fence high)]

]).mean())

state
Andhra
Arunachal

Pradesh
Pradesh

Chhattisgarh
Dadra & Nagar Haveli
Daman & Diu

Haryana

Himachal Pradesh
Jammu & Kashmir
Jharkhand
Karnataka
Kerala
Lakshadweep

» Dealing with Extreme and outlier values with IBM SPSS.

no2

. 704451
-469697
. 793691
. 375525
.619464
.815961
. 293959
- 168926

4.065631
.428311
. 558688
.213181
.366341
. 702837
.421889

NaN
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Cleaning and Identifying Null values by using inbuilt functions and mathematical coding.

(
(air _data.isnull().sum())

144077

149481
5393
34646
16233
40222
PEYEL.Y
27491
426428
7

i
by State=air data.groupby(

T impute_m

air data,groupby{

air_data.groupby(
guess_values = air_data.groupby(

(air data.head())
¢

{air_data.isnull{).sum{}/ ~ (air_data)®

i ] . valu
ormiair

)
(air_data)*

(

{air_data.isnull().sum()/ )

#% of nullvalues in data
stn_code

sampling date

state

location

.B64749
00688

g 10000
. 000688

34 . 304933
1.237659
.951835

= » OU ?
3. 001606

].apply(

1.apply( x.mode{) .max{))

1.apply( i x: x.mode() max())

T.apply(l: x: x.mode().max())

, axis }
]

_data,ilocl:, t ]1.values)




sklearn.preprocessing Imputer
imputer = Imputer(missing values = , strategy = , axis = )
imputer = imputer.fit(air data.iloc[:, : ].values)
ir data.iloc[:, : ] = imputer.transform(air data.iloc[:, ':].values)

].describe()

|=air _datal ].fillna(common_value)
(air_data.isnull().sum{)/ - (air_data)* ")

].describe()

il |=air_datal |. fillna(common_value)
air data.info()
( )

(air_data.isnull().sum{)/ - (air_data)* ')

No Null values present in the dataset.

entries, 8 to
1 9 columns):
nan-null
nan-null
nan-null
nan-null
nan-null
nan-null
nan-null
nan-null

(5), object(4)
j.9+ MB




APPENDIX: F

Calculation of AQI with universal standards and lambda mathematical equations.

calculate_si(so2):

# Individual QI calculation So2
s02 si
4.8 6.000
3.875
7.750
7.875
5.875

# Individual QI calculation no2
no2 ni
17.4 21.750
7.0 8.750
28.5 35.625
14,7 18.375
7.5 9.375




Siabing # Individual QI calculation rspm
(no2<= ):

B sy Sl rpi
) 78.182824 97.72853
78.182824 97.72853
78.182824 97,72853

- +(no2 (R
(no2> noZ<=
Ai= +(no2 1*(
f(no2> no2<=

- +(no2 )*(

hi= +{no2 P=(

air_datal !rhan da

tal
df= air_datal([ N B

(df.head())

calculate_spi(spm):
spi=

(spme= ):
spi=spm* /

spi=  +(spm

£:126)

].apply(calculate ni)

78.182824
78.182824

97.72853
97.72853

# Individual QI calculation Spm

spm
200,260378
200.260378
200.260378
200.260378

spi
166.840252
166.840252
166.840252
166.840252

200.260378 166.840252

pi

air_datal J=air_datal

df= air_datal[
(df.head())

1.apply(calculate spi)

caleulate pni(pe2 5):
j]

# Individual QI calculation pm
pm2_5 pmi

64.890625
64.890625
48.317274
48.317274
48.317274

64.890625
64.890625
48.317274
48.317274
48.317274




calculate_aqi(si,ni,spi,rpi):|
agi=
(si=ni si=spi si=rpi):
agi=si
(spi=si spi=ni spi=rpi):
agi=spi
(ni=si ni=spi ni=rpi):
agi=ni
(rpi>si rpi>ni rpi>spi):
agi=rpi
aqi
air datal l=air data.apply( x:calculate aqi(x[ 1.,xI 1, x[ 1,x[ 1) ,axis= )
df= air_datall ' ' , ' ' 11
(df.head())

# AQI calculation
state si ' rpi spi AQI
Andhra Pradesh . L7 97 .72853 . 840252 . 840252
Andhra Pradesh 3. L L7 97 .72853 . 840252 . 840252
Andhra Pradesh LT 35.62 97.72853 . 840252 . 840252
Andhra Pradesh . [ .37 97.72853 . 840252 . 840252
Andhra Pradesh 5. [ g,37! 97.72853 . 840252 . 840252

Appendix: G

Data mining with IBM SPSS modeller.
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Appendix: H

The distribution of data in Kohonen model with 2 clusters and counts of distribution.
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Appendix: |

Linear Regression with Index calculation for so2,no2,spm,rspm,pm2_5.

) (305819, 4) (138723,)

Linear Prediction

0 0l 400 - il B0
Predictions

Linear Regression for so2,no02,spm,rspm,pm2_5.

Linear Prediction
1000 1
a0 {
w0 .
2
0o
200
of
50 500 =0 1000 1250 1500 1750
Predictions

Correction in the dataset with numerical values.



Heatmap showing correlated values for the version of data
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Correlation and dependency in attributes
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Appendix: J

Algorithm result, which shows that the distribution of So2 is higher in Residencial rural
and other areas followed by industrial and sensitive Areas.
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The distribution of rspm over spm based on emission type.
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APPENDIX

AQl trande with a timestamp in last few years in INDIA

Air Quality Accross India yearly
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Universal AQl analysis Table

Air quality is h , for some there may be a
51 - 100 Yellow Moderate moderate health concern for a very small number of people who are
Il ive to air
; . Unhealty for it Members of sensitive groups may experience health effects. The general
10teta0 i Oranee s s public is not likely to be affected.

151 - 200 Everyone may begin to experience health effects; members of sensitive
groups may experience more serious health effects.
mm Very unhealthy Health alert: everyone may experience more serious health effects.
301- 500 Hazardolis Health warnings of emergency conditions. The entire population is more
likely to be affected.

Afghanistan

b : ﬁ e ¥ China 2
‘ Uttaranchal & Jarkhand 5 ¢y Sk
Highest So02: 23.72 & 23.24

NN

Uttar pradesh
Highest RSPM: 72,82,863

~ Nepal T =

- Pakistan

West Bengal
Highest
Maharashtra No2: 58.90

Highest SPM: 12,984,824
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ABSTRACT: This report contains Information about Indian businesses which migrate to the cloud and with high
performance and the organizational data. Migrating to cloud how it goes profitable for large and small scale
organization’s as effective audience. This research is conducted by a comparative study with different cloud service
providers. It also includes price comparison with MS Azure platform vs. Amazon web services, which gives more better
solutions to organizations for manage migration, and the growth of SaaS in India, Why ?- This research will light ups
some Business and Technical Aspects for multi-scale Businesses In India for cloud migration. This paper can be referred
to as solution processing for startups and give abstract to move on-premise to virtual services in the future. This paper is
based on migration case studies. This paper includes a comparative view for startups to study different cost-effective and
more relevant study while migrating services on the cloud. This study cases can be future example cases to make a
relevant choice to choose more efficient cloud solution.

Keywords:- on-premmises , laaS, PaaS, SaaS, services, costings , LAN , CRM ,OLTP ,OLAP,framework.
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I. Introduction
A. History of cloud computing

For understanding cloud concept it's needed to understand first ‘what is computing ?°-computing is a process of utilizing computer
technology to complete a task it involves hardware and software as a formation of any system. It can be defined as ‘any objective
oriented activity requiring benefiting from creating algorithmic processes through the computer.”

There are multiple types involved in the term of computing. Cloud computing, Grid computing: multiple independent computing
clusters which act like a ‘Grid’ because they are composed of resource nodes not located within a single administrative domain.
Offering online computation known as utility computing like making “virtual supercomputing,” utility computing, [22]

Distributed computing, cluster computing: it is a group of linked computers, working together with fast LAN usually deployed
for improving performance. What is the cloud?: We can say that cloud is something, which is present at a remote location and
provide public and private networks on WAN, LAN, or VPN application such as web apps, CRM’s. [22]Cloud has multiple
deployments models categorized as Public cloud, private cloud, community cloud, Hybrid cloud, which gives guessing for
accessibility their names are self -explainers. [22] (Appendix: A)Public categorizes cloud: The public cloud allows system and
services to be easily accessible to the public; it is less secure. Private: The private cloud allows system and services to be accessible
within a more secure organization.Hybrid: It is a mixture of public and private services, in which critical transformation performed
using private cloud and non-critical with the public cloud. Community cloud: community cloud allows systems and services to be
accessible by a group of organizations.[22]

Research question: what is a comparatively good solution to migrate like a new startup in India and Indian markets? Moreover,
how it is cost-effective in which platforms AWS vs. Azure?

Il. Literature Review
A.migration views

Indian companies are continually looking for a cloud template that meets their requirements in a data-driven era. The cloud fracture
has taken over the traditional software and platform as a service because of fresh IT expenditure from startups and medium-sized
enterprises.[1] ‘Gartner Reports that India

Public Cloud services industry will expand to $1.81 billion by 38% in 2017, with the greatest development powered by laaS.

Cloud laaS is going to exceed its traditional outsourcing information center (DCO) ‘Dynamic creative optimization ’ spending
in India this year to average $677 million. By 2021, Cloud IaaS will have a total user expenditure of over $2.1 billion.” [1]
“Companies are using Taa$S for good effect, for getting the impactful effect with innovation and speed to their market values which
gives them laaS as best practice platform for availability, performance, and security. Most companies say that a progressive cloud
strategy should include enterprise-wide laaS and that businesses not investing in laaS will increasingly find themselves struggling
to keep pace with businesses.” According to Mitesh Aggarwal, Vice President and CTO, Oracle India.[1]This Statements may
present a view of Indian organizational culture mainly focused on laaS, which will be beneficial for growth. Placing and
maintaining their infrastructure for startups in India is quite a lengthy and costly process. Now if data management and computing
services available virtually with cheap cost small and middle scale companies are started to make a choice to move their IT
resources virtually, which can make them global in minus. Most of the companies are focusing on ERP solution and looking for
‘EaaS’(Everything as services) from cloud vendors. Which is because of the limitation of resources and startup economy
contributions in India. In startups and small scale businesses, it is easy to place infrastructure on manageable services rather than
focus on hiring talent and setting up their infrastructure.

B.Why cloud?
o  With the view of General purpose

Cloud works in a distributed computing environment, which is agility. High scalability with ‘OnDemand ’ provisioning of
resources large scale. Multi sharing which works as more efficient cost reduction by sharing common Unfractured. High

2



availability and reliability with no maintenance. Scalability and Elasticity via dynamic ‘on demand’ provisioning of resources on
a fine-grained, self-service basis in near real-time( The VM startup time varies by VM type, location, OS, and cloud providers).
The main reason for SME’s(small medium scale enterprise’s) migrating towards cloud productivity maintenance with quality in
less time with less upfront and load .maost of the services will work with Pay-per-use model.

cases. As per comparison, it concluded that service selection and based on service needs and funding organizAtions could compare
cloud providers according to their needs.

C.Future Work

There is needed to study a perfect SOA for recently started business, and SME is a path to implement and things to
consider while design SOA (Service-oriented Architecture) for active formation for the organizational database in small scale
industries. The Indian cloud platform is increasing Indian Government is also taking part to provide effective solutions services
are launched by NIC (National Informatics center ) launched as ‘Meghraj’ platform which is for the transformation
of government on-premises services to the cloud. Most of the most prominent organizations are providing services in
the private sector and Gl-cloud services as well, like ‘TATA COMMUNICATIONS.”
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Abstract: This paper gives a reflective view on document analysis .this research strategy gives a view of ambiguity
generation and uncertainty generated in design documents. Qualitatively analyzed data which contains related
themes and codes. This paper is based on case studies of organizational software design documents, user stories, a
nonprofit organizational preject which contains user story, system workflow, some design decisions, and some aser
manual with a verity of technical artifacts included in the documentation. Quantitative analysis help to understand
the clarity of documents for better understanding.study indudes * Exploratery sequential mixed method® which is
qualitative and a quantitative mixture of analysis.
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I INTRODUCTION
A layout document's primary objective is to create
us more cfficient by pushing us to reflect and
collect input from others. People often believe
that it is a matter of teaching others about a
scheme or subsequently being used as paperwork.
While these can be beneficial side impacts.
[1]While writing a software design document.
three questions have to take nto consideration
why? What how? Morcover. the process?. Design
documents arc a reflection of the system which
gives usability and operational view for the world.
Why:-design document will include valuable
assct to overview system with multiple
components with the technical design of the
implemented advanced system. What:- design
document reflects the virtual image of the system.
It should contain an ample amount of system
work flow information. How:- like multiple forms
of implementing an SDS{Software Design
specification) 1t should focus on clanity of the
concept of a system which can be used for making
a user manual of the proposed system in the
future. Process:- while processing  system
documentation it must be needed to introduce Use

perspective or  actionable script in a8 more
straightforward and less technical format, which
is a more understandable document for the client
if they do not have a technical background. If it is
not precisc documentation, it is difficult to
understand and maintain processes whereas poor
and missing parts in documents make the fault the
full and low quality, which is converted further in
cost raising problem in  maintenance and
updating,. [2]

Research question: Is uncertainty in design
document give an ambiguous reflection of the
built system? Moreover, how to reduce” What are
the symptonis behind that?

In this paper clements, those arc needed to be
included in understandable software documents
are focused. The rescarch question will focus on a
document with Any components which are
reflecting an ambiguity in understanding a process
and workflow of the system performance, quality,
understandability, and adverse impacts of unclcar
documentations .which will be helpful to reduce a
finc line between uncertainty and ambiguity in the
specification process.
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ADAPTIVE ENTERPRISE SYSTEM

EXECUTIVE SUMMARY

This report contains an idea of creating a unique business solution A&A Power solutions. As creating a
startup plan for a solution as a global issue of energy generation using renewable resources such as solar
power. Project is about creating a solution for implanting solar panels for power generation, which is
launching a new product in the market as Solar Power Tree(SPT). This report will describe that launching
and implementing the project in high populated countries like India and as future scope for the global
market. As taking account of global environmental issues and creating global as well as local level
employability. The report also showcases multiple elements on which business plan is based on a key
element, and that is essential to make the successful implementation of business logic and idea. With
implementations of different business models and strategic analysis models for enterprise planning. The
report also includes a business plan with value-added elements. The report also focuses on value chain
activities and long term vision planning. The report also focuses on disruptive event management or risk
management elements in enterprise planning. The business focuses on the Nish market in India and as
getting exposure in future will concentrate on the global market. Which follows the principle of the stage
of enterprise growth crucial transition and core management Mode. Strat and experiment with a small
market and trivial towards globalisation.
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