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ABSTRACT

Generally, Air pollution refers to the release of pollutants into the air that
are detrimental to human health and the planet as a whole. It can be
described as one of the most dangerous threats that the humanity ever faced. It
causes damage to animals, crops, forests etc. To prevent this problem in
transport sectors have to predict air quality from pollutants using machine
learning techniques. Hence, air quality evaluation and prediction has become
an important research area. The aim is to investigate machine learning based
techniques for air quality forecasting by prediction results in best accuracy. The
analysis of dataset by supervised machine learning technique(SMLT) to
capture several information’s like, variable identification, uni-variate analysis,
bi- variate and multi-variate analysis, missing value treatments and analyze the
data validation, data cleaning/preparing and data visualization will be done on
the entire given dataset. Our analysis provides a comprehensive guide to
sensitivity analysis of model parameters with regard to performance in
prediction of air quality pollution by accuracy calculation. To propose a
machine learning-based method to accurately predict the Air Quality Index
value by prediction results in the form of best accuracy from comparing
supervise classification machine learning algorithms. Additionally, to compare
and discuss the performance of various machine learning algorithms from the
given transport traffic department dataset with evaluation of GUI based user

interface air quality prediction by attributes
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CHAPTER 1
INTRODUCTION



1.1 INTRODUCTION

As the largest growing industrial nation, India is producing record amount of
pollutants specifically Co2, pm2.5 etc and other harmful aerial contaminants.
Air quality of a particular state or a country is a measure on the effect of
pollutants on the respected regions, as per the Indian air quality standard
pollutants are indexed in terms of their scale, these air quality indexes indicates
the levels of major pollutants on the atmosphere. There are various
atmospheric gases which causes pollution on our environment. Each pollution
has individual index and scales at different levels. The major pollutants Such as
(no2, so2, rspm, spm) indexes AQI is acquired, with this individual AQI, the
data can be categorized based on the limits. We collected the data from the
Indian government database, which contains pollutant concentration occurring
at various places across India. We start by calculating the individual index of
the pollutant for every available datapoints and find their respective AQI for the
region. We have designed a model to predict the air quality index of every
available data points in the dataset, our model is capable of forecasting the air
quality of India in any given area. By predicting the air quality index, we can
backtrack the major pollution causing pollutant and the location affected
seriously by the pollutant across India. With this forecasting model, various
knowledge about the data are extracted using various techniques to obtain
heavily affected regions on a particular region(cluster). This give more

information and knowledge about the cause and seniority of the pollutants.

1.2 PROBLEM DESCRIPTION/ PROBLEM STATEMENTS

Monitoring and preserving air quality has become one of the most essential
activities in many industrial and urban areas today. The quality of air is
adversely affected due to various forms of pollution caused by transportation,
electricity, fuel uses etc. The deposition of harmful gases is creating a serious
threat for the quality of life in smart cities. With increasing air pollution, we need
to implement efficient air quality monitoring models which collect information
about the concentration of air pollutants and provide assessment of air pollution

in each area.



1.3 DOMAIN OVERVIEW

Machine learning is to predict the future from past data. Machine
learning (ML) is a type of artificial intelligence (Al) that provides computers with
the ability to learn without being explicitly programmed. Machine learning
focuses on the development of Computer Programs that can change when
exposed to new data and the basics of Machine Learning, implementation of a
simple machine learning algorithm using python. Process of training and
prediction involves use of specialized algorithms. It feed the training data to an
algorithm, and the algorithm uses this training data to give predictions on a new
test data. Machine learning can be roughly separated in to three categories.
There are supervised learning, unsupervised learning and reinforcement
learning. Supervised learning program is both given the input data and the
corresponding labeling to learn data has to be labeled by a human being
beforehand. Unsupervised learning is no labels. It provided to the learning
algorithm. This algorithm has to figure out the clustering of the input data.
Finally, Reinforcement learning dynamically interacts with its environment and
it receives positive or negative feedback to improve its performance.

Data scientists use many different kinds of machine learning algorithms
to discover patterns in python that lead to actionable insights. At a high level,
these different algorithms can be classified into two groups based on the way
they “learn” about data to make predictions: supervised and unsupervised
learning. Classification is the process of predicting the class of given data
points. Classes are sometimes called as targets/ labels or categories.
Classification predictive modeling is the task of approximating a mapping
function from input variables(X) to discrete output variables(y). In machine
learning and statistics, classification is a supervised learning approach in which
the computer program learns from the data input given to it and then uses this
learning to classify new observation. This data set may simply be bi-class (like
identifying whether the person is male or female or that the mail is spam or
non-spam) or it may be multi-class too. Some examples of classification
problems are: speech recognition, handwriting recognition, bio metric

identification, document classification etc.
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Figure 1.1: Process of Machine learning
Supervised Machine Learning is the majority of practical machine

learning uses supervised learning. Supervised learning is where have input
variables (X) and an output variable (y) and use an algorithm to learn the
mapping function from the input to the output is y = f(X). The goal is to
approximate the mapping function so well that when you have new input data
(X) that you can predict the output variables (y) for that data. Techniques of
Supervised Machine Learning algorithms include logistic regression, multi-
class classification, Decision Trees and support vector machines etc.
Supervised learning requires that the data used to train the algorithm is already
labeled with correct answers. Supervised learning problems can be further
grouped into Classification problems. This problem has as goal the
construction of a succinct model that can predict the value of the dependent
attribute from the attribute variables. The difference between the two tasks is
the fact that the dependent attribute is numerical for categorical for
classification. A classification model attempts to draw some conclusion from
observed values.

Given one or more inputs a classification model will try to predict the value of
one or more outcomes. A classification problem is when the output variable is

a category, such as “red” or “blue”.

Air pollution refers to the release of pollutants into the air that are
detrimental to human health and the planet as a whole. It can be described as
one of the most dangerous threats that the humanity ever faced. It causes
damage to animals, crops and forests. It also contributes to the depletion of
the ozone layer, which protects the Earth from the sun's UV rays. Some of the
other environmental effects of air pollution are haze, eutrophication, and global
climate changes. Most air pollution comes from energy use and production.
Burning fossil fuels releases gases and chemicals into the air. And in an
especially destructive feedback loop, air pollution not only contributes to

climate change but is also exacerbated by it. Air pollution in the form of
4
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carbon dioxide and methane raises the earth’s temperature. Another type of
air pollution is then worsened by that increased heat: Smog forms when the
weather is warmer and there’s more ultraviolet radiation. Climate change also
increases the production of allergenic air pollutants including mold (thanks to
damp conditions caused by extreme weather and increased flooding) and
pollen (due to a longer pollen season and more pollen production). Air
pollution can be defined as an alteration of air quality that can be
characterized by measurements of chemical, biological or physical pollutants
in the air.

Therefore.air pollution means the undesirable presence of
impurities or the abnormal rise in the proportion of some

constituents of the atmosphere. It can be classified in 2 sections: visible
and invisible air pollution.

1.4 AIR POLLUTION CAUSES:

Air pollution is caused by the presence in the atmosphere of toxic
substances, mainly produced by human activities, even though sometimes it
can result from natural phenomena such as volcanic eruptions, dust storms

and wildfires, also depleting the air quality.
Anthropogenic air pollution sources are:

« Combustion of fossil fuels, like coal and oil for electricity and road

transport, producing air pollutants like nitrogen and sulfur dioxide.

« Emissions from industries and factories, releasing large amount of
carbon monoxide, hydrocarbon, chemicals and organic compounds
into the air.

o Agricultural activities, due to the use of pesticides, insecticides, and
fertilizers that emit harmful chemicals.

« Waste production, mostly because of methane generation in landfills.
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LITERATURE SURVEY

1. Application of BP neural network optimized by genetic simulated
annealing algorithm to prediction of air quality index in Lanzhou
Authors: Zhou Kang ; Zhiyi Qu, 2017 2nd IEEE International Conference
on Computational Intelligence and Applications (ICCIA) It is of great
significance to carry out cities' air quality forecasting work for the prevention of
the air pollution in urban areas and to the improvement of the living
environment of urban residents. The air quality index (AQI) is a dimensionless
index that quantitatively describes the state of air quality. In this project, the
data of air quality in Lanzhou released by china air quality online monitoring
and analysis platform is dealt with, and then AQI prediction model based on
back propagation(BP) neural network, AQI prediction model based on genetic
algorithm optimization and AQI prediction model of BP neural network based on
genetic simulated annealing algorithm optimization are established. By
comparing and analyzing the prediction results, it is found that BP neural
network based on genetic simulated annealing algorithm has strong
generalization ability and global search ability, and has higher accuracy rate.
2. Air Quality Prediction Method in Urban Residential Area Authors:
Ruidun Yang ; HaiLong Zhou ; DanFeng Ding, 2018 11th International
Symposium on Computationallntelligence and Design (ISCID)
According to hedonic price theory, using classification algorithm of the machine
learning which include SVM, Naive Bayesian and KNN, establish the internal
mapping relationship between feature variables that include prices of housing
and air quality. Air quality in urban residential district is predicted by feature
variables. Finally, experiments have conducted on the data set of residential
district In Tianhe, Guangzhou city, showed that the most accuracy. The method
is very practical and stable for air quality in urban residential district prediction.
The new method has a strong practical value as reference methods forbuyers.
3. Revenue oriented air quality prediction microservices for smart cities
Authors: Shajulin Benedict, 2017 International Conference on Advances
in Computing, Communications and Informatics (ICACCI) A notion of
creating smart cities with integrated high end ICT technologies, including cloud,
edge, loTs, and so forth, has increased recently in order to provide a
reasonably high comfort to city residents with limited human intervention. In fact,

one of the major challenges
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faced by city authorities of developing countries is to control air pollution, which
might cause chronic diseases and financial concerns to the residents. Although
a few air quality monitoring and air pollution control measures exist, these
solutions are notremaining as assets to cities. In this project, a revenue oriented,
cloud microservice based air quality prediction framework is proposed for smart
cities. This framework collects the air quality parameters such as SO2, NO2,
RSPM, and so forth, for different cities in a mongodb based cloud database; it
develops air quality prediction models based on Random Forests (RF); and it
predicts the air quality parameter values accordingly. For each access to the
proposed air quality prediction framework, revenue oriented cloud microservices,
written in golang, are initiated and the credits for city stations are calculated
based on the prediction queries. In the experiments, the prediction framework for
predicting SO2, NO2, and RSPM attained over 70 to 90 percentage of

predictionaccuracies.

4. Big data platform for air quality analysis and prediction Authors: Yue
Shan Chang ; Kuan-MingLin ;Yi-Ting
Tsai ; Yu-Ren Zeng ; Cheng-Xiang Hung, 2018 27th
Wireless and Optical Communication Conference (WOCC)
With the advance of industry, air quality (AQ) is increasingly becoming worse.
There are increasingly AQ monitors device have been deployed around country
for monitoring air-quality all yearlong. To estimate and predict AQ, such as PM
(particulate matter) 2.5, become an important issue for government to
improve people's quality of life. As we can know, there are many factors
can affect the AQ, such as traffic, factory exhaust emissions, weather,
incineration of garbage, and so on. In most well- developed countries, these
pollution sources are monitored for future environmental policy making.In this
project,we will propose a semantic ETL (Extract-Transform-Load) framework on
cloud platform for AQ prediction. In the platform, we exploit ontology to
concretize the relationship of PM 2.5 from various data sources and to merge
those data with the same concept but different naming into the unified database.
We implement the ETL framework on the cloud platform, which includes
computing nodes and storage nodes. The computing nodes are used to execute
data mining algorithms for predicting, and storage modes are used tostore

retrieved, preprocessed, and analyzed data. We utilize restful web service as
8
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the front end API to retrieve analyzed data, and finally we exploit browser to
show the visualized result to demonstrate the estimation and prediction. It
shows that the big data access framework on the cloud platform can work well
for air qualityanalysis. Prediction of Air Quality Index Based on Improved Neural
Network.

5. Prediction of Air Quality Index Based on Improved Neural
Network

Authors: Wang Zhenghua ; Tian Zhihui, 2017 International Conference on
Computer Systems, Electronics and Control (ICCSEC) In order to realize the
prediction of city air quality status, we uses the improved BP neural network to
establish a prediction model of air quality index. The model uses the
characteristics of nonlinear fitting approximation of BP neural network to solve
the problem that air quality has many influencing factors and is nonlinear and
difficult to predict. Aiming at the problem of slow convergence and easy to fall
into local optimal solution of BP neural network, genetic algorithm is used to
optimize. We takes Xuchang city as an example. Results show that the average
relative error of the air quality index is 22%. The accuracy rate was 80.44%.
The accuracy level of air quality is 82.5%. Compared with the BP neural
network, BP neural network prediction improved has a higher accuracy. The

model has certain feasibility and adaptability.

6. Prediction of Air Quality Index Based onLSTM

Authors: Yu Jiao ; Zhifeng Wang ; Yang Zhang, 2019 IEEE 8th Joint
International Information Technology and Artificial Intelligence
Conference (ITAIC)

In view of the increasing attention paid by the state to environmental
governance in recent years and the continuous deterioration of air quality, this
project proposes a prediction model of environmental quality based on Long
Short Term Memory (LSTM). We uses data provided by the environmental
protection department to predict Air Quality Index (AQI) through temperature,
PM2.5, PM10, SO 2, wind direction, NO 2 , CO and O 3 . Firstly, it introduces
the background, technical characteristics, development status and problems of
air environment monitoring. Then, it will introduce the environmental prediction
model. Finally, we make AQI prediction by using LSTM and analyze the error of
the prediction results. The results show that LSTM can predict air quality index

well.
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7. Data-driven prediction model of indoor air quality by the
preprocessed recurrent neural networks

Authors: MinHan Kim ; YongSu Kim ; SuWhan Sung ;
ChangKyoo Yoo, 2009ICCAS-SICE

In this study, data-driven prediction methods based on recurrent neural
networks (RNN) for indoor air quality in a subway station are developed. The
RNN can predict the air pollutant concentration of PM10 and PM2.5 at a
platform of a subway station by using the previous information of NO, NO2,
NOX, CO, CO2, temperature, humidity, and PM10 and PM2.5 on yesterday.
For comparison, the other prediction models such as neural networks (NN) and
multiple regression model are used. To optimize the prediction model, the
variable importance in the projection (VIP) of the PLS is used to select key
input variables as a preprocessing step. Experimental result shows that the
selected key variables have positive influence on the prediction performance.
The predicted result of RNN model gives better modeling performance and

higher interpretability than other data-driven prediction modeling methods.

8. A Predictive Data Feature Exploration-Based Air Quality Prediction
Approach

Authors: Ying Zhang ; Yanhao Wang ; Minghe Gao ;

Qunfei Ma ; Jing Zhao ; Rongrong Zhang ; Qingqing Wang ; Linyan Huang,

2019 IEEE Access

In recent years, people have been paying more and more attention
to air quality because it directly affects people's health and daily life. Effective air

quality prediction has become one of the hot research issues. However, this is
suffering many challenges, such as the instability of data sources and the
variation of pollutant concentration along time series. Aiming at this problem, we
propose an improved air quality prediction method based on the LightGBM
model to predict the PM2.5 concentration at the 35 air quality monitoring
stations in Beijing over the next 24 h. In this project, we resolve the issue of
processing the high- dimensional large-scale data by employing the LightGBM
model and innovatively take the forecasting data as one of the data sources for
predicting the air quality. With exploring the forecasting data feature, we could
improve the prediction accuracy with making full use of the available spatial
data. Given the lack of data, we employ the sliding window mechanism to

deeply mine the high-dimensional temporal features for increasing the training
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dimensions to millions. We compare the predicted data with the actual data
collected at the 35 air quality monitoring stations in Beijing. The experimental
results show that the proposed method is superior to other schemes and prove
the advantage of integrating the forecasting data and building up the high-
dimensional statistical analysis.
9. Spatio-temporal-Aware Sparse Denoising Autoencoder Neural
Network for Air Quality Prediction
Authors: Yan Li ; Xiajiong Shen ; Daojun Han ; Jun Sun ; Yatian Shen,
2018 5th IEEE International Conference on Cloud Computing and
Intelligence Systems (CCIS)
Nowadays, air quality prediction is an important task. The main way to solve this
problem is to use neural network, which are robust enough to handle time
sensitive data. In this project, we propose a novel spatio- temporal-aware
sparse denoising autoencoding neural network architecture for this task. Our
model makes full use of the spatio-temporal characteristics of the data, thus the
accuracy of the prediction is improved. Experiments on historical dataset
released by China National Environmental Monitoring Station and China
Meteorological Administration show that our model achieves better
performances than other models.
10. A Sequence-to-Sequence Air Quality Predictor Based on the n- Step
Recurrent Prediction
Authors: Bo Liu ; Shuo Yan ; Jiangiang Li ; Guangzhi Qu ;
Yong Li ; Jianlei Lang ; Rentao Gu, 2019 IEEE Access Increasingly, more
people are suffering from the effects of air pollution. This study took Beijing as
an example and proposed an attention-based air quality predictor (AAQP)
that could better protect people from air pollution. The AAQP is a seqg2seq
model, and it exploits historical air quality data and weather data to predict
future air quality indexes. Although existing research has promoted seq2seq
for air quality prediction, there are still two problems. First, the seq2seq has a
slow training speed so the original RNN in the encoder was replaced with a
fully connected encoder to accelerate the training process. Position embedding
was also introduced to help the fully connected encoder find the sequential
relationships among source sequences. Another problem is error accumulation
caused by recurrent prediction. Accordingly, the n- step recurrent prediction
was proposed to solve this problem. The experimental results validated that
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the AAQP with n-step recurrent prediction had better performance than the
related arts since the error accumulation was reduced, and the training time
was significantly decreased compared with the original seq2seq attention
model.
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CHAPTER 3
AIM AND SCOPE

OF THE
PRESENT
INVESTIGATION



3.1 AIM

Observing and retaining high standard air has become the crucial challenge in
metropolitan areas which have more industries, companies and population. As
there is a rise in population, there is an increase in the transportation, usage of
electricity and fuels. There is a lot of waste dumped in the land which we are well
aware of. The air is also highly contaminated which causes a more serious threat
to all kinds of living organisms in the earth. This gives rise to the need for
monitoring and assessing the quality of air and accordingly the government
should be given alert to take necessary actions. This research work concentrates
on performing an effective analysis on all the major works done in this aspect

using machine learning algorithms.

3.2 SCOPE

The scope of this project is to investigate a dataset of air pollutants records for
India meteorological sector using machine learning technique. To identifying air
quality is more difficult and try to reduce this risk factor behind predicting from Air
Quality Index (AQI) of India to safe human so as to save lots of meteorological
efforts and assets and to predict whether assigning the air quality is bad or good

based on given attributes.

14



CHAPTER 4
ALGORITHM



4.1 EXISTING PROCESS

To estimate the PM2.5 concentration by designing a photograph- based
method. By observation, it is found that the saturation map is sensitive to air
quality, exhibiting entirely different appearances under high and low PM2.5
concentrations. Specifically, it loses structures and most pixel values tend to be
0 under a high PM2.5 concentration. To compute the gradient similarity
between the saturation and gray-scale maps to quantify the structural
information loss. Then, utilizing the Weibull distribution to fit the saturation map
and able to derive a value to estimate the color information. Finally, the PM2.5
concentration of an image can be estimated via the combination of the
aforementioned two features followed by a nonlinear mapping procedure. Both
numerical and visualized results on real captured data validate the
effectiveness and superiority of the proposed method in comparison with the
relevant stateof- the-art methods. Air pollution has become a worldwide
concerned issue and automatical estimation of air quality can provide a positive
guidance to both individual and industrial behaviors. Given that the traditional
instrument- based method requires high economic, labor costs on instrument
purchase and maintenance, proposes an effective, efficient, and cheap photo-
based method for the air quality estimation in the case of particulate matter
(PM2.5). This method lies in extracting two categories of features (including the
gradient similarity and distribution shape of pixel values in the saturation map)
by observing the photo appearances captured under different PM2.5
concentrations. Specifically, the gradient similarity is extracted to measure the
structural information loss with the consideration that PM2.5 attenuates the light
rays emitted from the objects and accordingly distorts the structures of the
formed photo. Meanwhile, the saturation map is fit by the Weibull distribution to
quantify the color information loss. By combining two features, a primary PM2.5
concentration estimator is obtained. Next, a nonlinear function is adopted to
map the primary one to the real PM2.5 concentration. Sufficient experiments on
real data captured by professional PM2.5 instrument demonstrate the
effectiveness and efficiency of the proposed method. Specifically, it is highly

consistent with real sensor’'s measures and requires low implementation time.

4.2 DRAWBACKS
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» Photo graphic method is not sufficient to calculate PM2.5 and it taken
only one pollutants of concentration.

» the work is given based on only one PM2.5 and to collect more
monitoring data from other cities to verify the generalization of our work
and more factors, e.g., geomorphic conditions.

» It can’t thereby better determine the regularity of air pollutant data and

achieve more accurate prediction results.

4.3 PROPOSED SYSTEM

v In proposed we apply ANN & linear regressionalgorithm.
v We will increase highaccuracy

» While applying photo graphic based method is critical to
evaluate parameters and it’s taken data size is high

» To overcome this method to implement machine learning
approach by user interface of GUl application

» Multiple datasets from different sources would be combined to form a
generalized dataset, and then different machine learning algorithms
would be applied to extract patterns and to obtain results with maximum

accuracy.

4.4 ANN:

Artificial neural networks (ANNs), usually simply called neural
networks (NNs), are computing systems vaguely inspired by the biological

neural networks that constitute animal brains.An ANN is based on a collection
of connected units or nodes called artificial neurons, which loosely model the
neurons in a biological brain. Each connection, like the synapses in a biological
brain, can transmit a signal to other neurons. An artificial neuron that receives a
signal then processes it and can signal neurons connected to it. The "signal" at
a connection is a real number, and the output of each neuron is computed by
some non-linear function of the sum of its inputs. The connections are called
edges. Neurons and edges typically have a weight that adjusts as learning
proceeds. The weight increases or decreases the strength of the signal at a
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connection. Neurons may have a threshold such that a signal issent only if the
aggregate signal crosses that threshold. Typically, neurons are aggregated into
layers. Different layers may perform different transformations on their inputs.

Signals travel from the first layer (the input layer), to the last layer (the output

layer), possibly after traversing the layers multiple times.

4.5 METHODOLOGY

4.5.1 Data Wrangling
In this section of the report will load in the data, check for cleanliness, and then
trim and clean given dataset for analysis. Make sure that the document steps

carefully and justify for cleaning decisions.

4.5.2 Preprocessing

The data which was collected might contain missing values that may lead to
inconsistency. To gain better results data need to be preprocessed so as to
improve the efficiency of the algorithm. The outliers have to be removed and also

variable conversion need to be done.

4.6 BUILDING THE CLASSIFICATION MODEL

The predicting the air quality problem, ANN algorithm prediction model is
effective because of the following reasons: It provides better results in
classification problem.

The data set collected for predicting given data is split into Training set and Test
set. Generally, 7:3 ratios are applied to split the Training set and Test set. The
Data Model which was created using ANN are applied on the Training set and

based on the test result accuracy, Test set prediction is done.

4.7 CONSTRUCTION OF A PREDICTIVE MODEL

Machine learning needs data gathering have lot of past data’s. Data gathering
have sufficient historical data and raw data. Before data pre- processing, raw
data can’t be used directly. It's used to preprocess then, what kind of algorithm
with model. Training and testing this model working and predicting correctly with

minimum errors. Tuned model involved by tuned time to time with improving the
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accuracy.

Raw Data

Data Pre.-
Processing Feature Selection
Data Cleaning Attribute Evaluation

Data Labeling Replacing missing Machine Leaming
values algorithm
Handling Outliers ANN

Dataset ]'

Adr Quality Prediction Model

Figure 4.1 Architecture of air pollution prediction

4.8 UML DIAGRAMS

UML is simply another graphical representation of a common
semantic model.UML provides a comprehensive notation for the full life cycle
of object oriented development. Unified Modeling Language is a general
purpose developmental, modeling language in the field of software
engineering that is intended to provide a standard way to visualize the design
of the system.

UML is a standard language for specifying, visualizing, and documenting of
software systems and created by Object Management Group (OMG) in
1997.There are three important type of UML modeling are Structural model,
Behavioral model, and Architecture model. To model a system the most
important aspect is to capture the dynamic behavior which has some internal or
external factors for making the interaction. These internal or external agents
are known as actors. It consists of actors, use cases and their relationships. In

this fig we represent the Use Case

diagram for our project.

The Unified Modeling Language is a standard language for specifying,

Visualization, Constructing and documenting the artifacts of software system,
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as well as for business modeling and other non-software systems.

The UML represents a collection of best engineering practices that have

proven successful in the modeling of large and complex systems.

The UML is a very important part of developing objects oriented
software and the software development process. The UML uses mostly

graphical notations to express the design of software projects.

4.8.1 Goals:

The Primary goals in the design of the UML are as follows:

1. Provide users a ready-to-use, expressive visual modeling
Language so that they can develop and exchange
meaningfulmodels.

2. Provide extendibility and specialization mechanisms to extend
the core concepts.

3. Be independent of particular programming languages and

developmentprocess.

4. Provide a formal basis for understanding the modelinglanguage.
5. Encourage the growth of OO toolsmarket.

6. Support higher level development concepts such as

collaborations, frameworks, patterns andcomponents.

4.8.2 Usecase diagram
A use case is a set of scenarios that describing an interaction between a user

and a system. A use case diagram displays the relationship among actors and
use cases. The two main components a user or another system that will
interact with the system modeled. A use case is an external view of the system

that represents some action the user might perform in order to complete a task.
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Figure 4.3 Sequence Diagram

Sequence diagrams model the flow of logic within your system in a
visual manner, enabling you both to document and validate yourlogic, and
are commonly used for both analysis and design purposes.

Sequence diagrams are the most popular UML artifact for dynamic modeling,

which focuses on identifying the behavior within your system.Other dynamic
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modeling techniques include activity diagramming, communication
diagramming, timing diagramming, and interaction overview diagramming.
Sequence diagrams, along with class diagrams and physical data models are in
my opinion the most important design-level models for modern business

application development.

4.8.3 Entity Relationship Diagram (ERD)

Loading Data from
new place

Country

Machine
learning
algorithm

Figure 4.4 Entity relationship diagram

An entity relationship diagram (ERD), also known as an entity
relationship model, is a graphical representation of an information
system that depicts the relationships among people, objects, places, concepts

or events within that system. An ERD is a data modeling technique that can
help define business processes and be used as the foundation for a relational
database. Entity relationship diagrams provide a visual starting point for
database design that can also be used to help determine information system
requirements throughout an organization. After a relational database is rolled
out, an ERD can still serve as a referral point, should any debugging or

business process re-engineering be needed later.
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4.9 MODEL DESCRIPTION:
4.9.1 Module-01:
Variable Identification Process / data validation process:

Validation techniques in machine learning are used to get the error rate
of the Machine Learning (ML) model, which can be considered as close to the
true error rate of the dataset. If the data volume is large enough to be
representative of the population, you may not need the validation techniques.
However, in real-world scenarios, to work with samples of data that may not be
a true representative of the population of given dataset. To finding the missing
value, duplicate value and description of data type whether it is float variable or
integer. The sample of data used to provide an unbiased evaluation of a model

fit on the training dataset while tuning model hyper parameters.

X & poliution - Jupyter Notebook

_ Jupyter pollution Last checkpoint: 25 minutes ago  (unsaved changes) [ Logout
File  Edit  View Inset  Cell  Kemel  Help Not Trusted | Python 3 ©

B+ % i B 4o ¥ PRin B C W cCod v |=

3 impert matplotlib.pyplot as plt
4 import seaborn as sns

ModuleNotFoundError: No module named "pandas’

Reading The Dataset

1
| In [3]: df = pd.read_csv('Data/Data.csv')
df.sample(5)

Out[3]: T TM Tm SLP H W V VM PM 2.5

865 307 348 256 10045 660 26 33 111 41.500000
AT 257 360 17.8 10090 500 18 93 148 15166667

471 291 347 244 9992 820 19 48 111 19416667
1076 227 308 136 10120 380 34 119 206 217916667
904 18.0 266 105 10171 610 19 80 148 260.166667 =2

Figure 4.5 Data collection

Data Validation/ Cleaning/Preparing Process:

Importing the library packages with loading given dataset. To analyzing
the variable identification by data shape, data type and evaluating the missing
values, duplicate values. A validation dataset is a sample of data held back from
training your model that is used to give an estimate of model skill while tuning
model's and procedures that you can use to make the best use of validation
and test datasets when evaluating your models. Data cleaning / preparing by
rename the given dataset and drop the column etc. to analyze the uni-variate,
bi- variate and multi-variate process. The steps and techniques for data cleaning

will vary from dataset to dataset. The primary goal of data cleaning is to detect
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and remove errors and anomalies to increase the value of data in analytics and

decision making

& polution sllhs x pollution

» YouTube '+ YouTube & Maps [B] sathyabamaPlace. (@
- Jupyter pollution Last checkpoint: Last Monday at 5:09 PM (autosaved) e Logout
File Ed View nsert Cell Kemel Help Not Trusted | Python @ O

* |3 @ B[4 % | MRun B | C || Markdown v | =

0 200 400 600 800 1000
There seems to be some repetiotions in the dataset after index 700, so lets check for duplicates in the dataset and remove them if any

In [10]: | # Select duplicate rows except first occurrence based on all columns
duplicateRowsDF = df[df.duplicated()]

print("Duplicate Rous except first occurrence based on all columns are :")
print(duplicateRowsDF)

Duplicate Rows except first occurrence based on all columns are :
L

™ Tm H w v PM 2.5
731 16.9 25.1 6.6 1021.3 65.@ 1.1 2.9 7.6 284.795833
732 15.5 24.1 7.7 1e21.e 71.e 1.1 3.5 11.1 219.720833
733 14.9 22.8 8.8 1018.4 73.e 1.1 5.9 13.0 182.187500
734 18.3 24.7 11.5 1e18.1 85.¢ Q.5 1.1 7.6 154.037500
735 16.5 24.7 12.0 1817.4 82.e 0.6 8.9 13.@ 223.208333
1088 18.1 24.0 11.2 1015.4 56.@ 1.8 15.9 25.9 288.416667
1e89 17.8 25.0 10.7 1015.8 54.@ 2.3 9.4 22.2 256.833333
109¢ 13.9 24.5 11.4 1815.8 95.¢ 8.6 8.7 14.8 163.000000
1091 16.3 23.@ 9.8 1816.9 78.e¢ 1.1 7.4 16.5 186.041667
1092 16.3 23.4 9.0 1017.3 68.0 1.3 7.8 18.3 185.583333

[362 rows x 9 columns]

Figure 4.6 Data Cleaning

Data pre-processing:

Pre-processing refers to the transformations applied to our data before
feeding it to the algorithm. Data Preprocessing is a technique that is used to
convert the raw data into a clean data set. In other words, whenever the data
is gathered from different sources it is collected in raw format which is not
feasible for the analysis. To achieving better results from the applied model in

Machine Learning method of the data has to be in a proper manner.

©® Whatshop X | @ Airpolution Pecicton A e e can % [ polmion- upmtes Notebook
G  © localhostses
i Apps > YouTube '+ VouTube & Maps [H] SathyabamaPlace.. (@)
~ Jupyter pollution Last checkpoint: 20 minutes ago (autosaved) A | Logou
File Edit View Insert Cell Kernel Help Not Trusted ‘ Python 3 O
+ % & B4+ ¥ PRun B C W Code v =
In [6]: df.info() iz

<cless ‘pandas.core.frame.DataFrame’>
RangeIndex: 1093 entries, @ to 1092
Data columns (total 9 columns):

# Column Non-Null Count Dtype

e T 1093 non-null  float6d
1 TM 1893 non-null  float6d
2 Tm 1093 non-null  float64
3 sLp 1093 non-null  floatéd
4 H 1893 non-null  float64
5 W 1693 non-null  float64
6 v 1093 non-null  floaté4
7 VM 1893 non-null  float64

8 PM 2.5 1092 non-null float6d
dtypes: float64(9)
memory usage: 77.0 KB

PM2.5 has only one missing value :

In [7]: df[df['PM 2.5'].isnull()]

Out[7] T ™ Tm SLP H W V VM PM25

184 143 192 109 10205 910 16 48 111  NaN

Figure 4.7 Data Preprocessing
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4.9.2 Module-02:

Exploration data analysis of visualization:
Data visualization is an important skill in applied statistics and machine

learning. Statistics does indeed focus on quantitative descriptions and
estimations of data. Data visualization provides an important suite of tools for
gaining a qualitative understanding. This can be helpful when exploring and
getting to know a dataset and can help with identifying patterns, corrupt data
outliers, and much more. With a little domain knowledge, data visualizations can
be used to express and demonstrate key relationships in plots and charts that
are more visceral and stakeholders than measures of association or
significance.Data visualization and exploratory data analysis are whole fields
themselves and it will recommend a deeper dive into some the books mentioned

at the end.

) file Edit Selecton View Go Run Temminal Help pollutionipynb -

= pollution.pynb X
£ u

plt.title(
plt.shou()

Visualising PM2.5 Data
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Python 3.7.1 64-bit (flask’ conda) @ 0A0

tH 0 Type here to search

Figure 4.8 Data Visualising

4.10 SYSTEM SPECIFICATION
HARDWARE SPECIFICATION

System : PentiumIV2.4GHz

Hard Disk : 40 GB

Monitor : 15VGA
ColourMouse :Logitech
Ram . 8gb

SOFTWARE SPECIFICATION
Operating system :Windows10
Coding Language :Python

Dataset 1 CSV

4.11 ANACONDA NAVIGATOR:

Anaconda Navigator is a desktop graphical user interface (GUI)
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included in Anaconda distribution that allows users to launch applications and
manage conda packages, environments and channels without using
command-line commands. Navigator can search for packages on Anaconda

Cloud or in a local

Anaconda Repository, install them in an environment, run the packages and

update them. It is available for Windows, macOS and Linux.
The following applications are available by default in Navigator:

. JupyterLab
. Jupyter Notebook

. QtConsole
. Spyder
. Glueviz

LANGUAGES USED IN THE SYSTEM
A language is a formal constructed symbol designed to communicate

instructions to a machine, particularly a computer. Languages can be used to
create programs and control the behavior of the machines or for expressing the

algorithms. This work uses python language.

4.11.1 About Python Language

Python is an object-oriented programming language created by Guido Rossum
in 1989. It is ideally designed for rapid prototyping of complex applications. It
has interfaces to many OS system calls and libraries and is extensible to C or
C++. Many large companies use the Python programming language include
NASA, Google, YouTube, BitTorrent, etc. Python programming is widely used in
Artificial Intelligence, Natural Language Generation, Neural Networks and other
advanced fields of Computer Science. Python had deep focus on code
readability & this class will teach you python frombasics.

Python Programming Characteristics
» It provides rich data types and easier to read syntax than any

other programming languages

> ltis a platform independent scripted language with full access
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to operating systemAPI's

» Compared to other programming languages, it allowsmore run-time
flexibility

» Itincludes the basic text manipulation facilities of PerlandAwk

» A module in Python may have one or more classes andfreefunctions

» Libraries in Pythons are cross-platform compatible with Linux,
Macintosh, and Windows

» For building large applications, Python can be compiled tobyte-code

» Python supports functional and structured programming as
well as OOP

» It supports interactive mode that allows interacting Testing
and debugging of snippets ofcode
» In Python, since there is no compilation step,editing,

debugging and testing is fast.

4.11.2 Applications of Python

Programming Web Applications

You can create scalable Web Apps using frameworks and CMS (Content
Management System) that are built on Python. Some of the popular platforms
for creating Web Apps are: Django, Flask, Pyramid, Plone, Django CMS. Sites

like Mozilla, Reddit, Instagram and PBS are written in Python.

Scientific and Numeric Computing
There are numerous libraries available in Python for scientific and numeric

computing. There are libraries like: SciPy and NumPy that are used in general
purpose computing. And, there are specific libraries like: EarthPy for earth
science, AstroPy for Astronomy and so on. Also, the language is heavily used

in machine learning, data mining and deep learning.

Creating software Prototypes

Python is slow compared to compiled languages like C++ and Java. It might not
be a good choice if resources are limited and efficiency is a must. However,
Python is a great language for creating prototypes. For example: You can use

Pygame (library for creating games) to create your game's prototype first. If you
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like the prototype, you can use language like C++ to create the actual game.
Good Language to Teach Programming

Python is used by many companies to teach programming to kids and newbies.
It is a good language with a lot of features and capabilities. Yet, it's one of the
easiest language to learn because of its simple easy-to-use syntax.

Python GUI Tkinter

Python offers multiple options for developing GUI (Graphical User Interface).
Out of all the GUI methods, tkinter is the most commonly used method. It is a
standard Python interface to the Tk GUI toolkit shipped with Python. Python
with tkinter is the fastest and easiest way to create the GUI applications.

Creating a GUI using tkinter is an easy task.

To create a tkinter app:

» Importing the module —tkinter
» Create the main window (container)

» Add any number of widgets to the mainwindow

> Apply the event Trigger on thewidgets.

Importing tkinter is same as importing any other module in the Python code.
Note that the name of the module in Python 2.x is ‘Tkinter’ and in Python 3.x it
is ‘tkinter’.

tkinter also offers access to the geometric configuration of the widgets which
can organize the widgets in the parent windows. There are mainly three

geometry manager classes class.

v’ pack() method:It organizes the widgets in blocks before placing in the
parent widget.

v grid() method:It organizes the widgets in grid (table-like
structure) before placing in the parent widget.

v’ place() method:It organizes the widgets by placing them on specific

positions directed by theprogrammer.

4.11.3 About Opencv Package

Python is a general purpose programming language started by Guido van
Rossum, which became very popular in short time mainly because of its

simplicity and code readability. It enables the programmer to express his ideas
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in fewer lines of code without reducing any readability.

Compared to other languages like C/C++, Python is slower. But another
important feature of Python is that it can be easily extended with C/C++. This

feature helps us to write computationally intensive codes in

C/C++ and create a Python wrapper for it so that we can use these wrappers
as Python modules. This gives us two advantages: first, our code is as fast as
original C/C++ code (since it is the actual C++ code working in background)
and second, it is very easy to code in Python. This is how OpenCV-Python

works, it is a Python wrapper around original C++implementation.

And the support of Numpy makes the task more easier. Numpy is a highly
optimized library for numerical operations. It gives a MATLAB- style syntax. All
the OpenCV array structures are converted to-and-from Numpy arrays. So
whatever operations you can do in Numpy, you can combine it with OpenCV,
which increases number of weapons in your arsenal. Besides that, several

other libraries like SciPy, Matplotlib which supports Numpy can be used with this.
So OpenCV-Python is an appropriate tool for fast prototyping of computer

vision problems.

412 TESTING

4.12.1 Software testing General

In a generalized way, we can say that the system testing is a type of testing in
which the main aim is to make sure that system performs efficiently and
seamlessly. The process of testing is applied to a program with the main aim to
discover an unprecedented error, an error which otherwise could have
damaged the future of the software. Test cases which brings up a high
possibility of discovering and error is considered successful. This successful

test helps to answer the stillunknownerrors.

4.12.2 Test Case

Testing, as already explained earlier, is the process of discovering all possible
weak-points in the finalized software product. Testing helps to counter the
working of sub-assemblies, components, assembly and the complete result.

The software is taken through different exercises with the main aim of making
30



sure that software meets the business requirement and user-expectations and
doesn’t fails abruptly. Several types of tests are used today. Each test type

addresses a specific testing requirement.

4.12.3 Testing Techniques
A test plan is a document which describes approach, its scope, its

resources and the schedule of aimed testing exercises. It helps to identify
almost other test item, the features which are to be tested, its tasks, how will
everyone do each task, how much the tester is independent, the environment
in which the test is taking place, its technique of design plus the both the end
criteria which is used, also rational of choice of theirs, and whatever kind of
risk which requires emergency planning. It can be also referred to as the
record of the process of test planning. Test plans are usually prepared with

signification input from test engineers.

Unit Testing

In unit testing, the design of the test cases is involved that helps in the
validation of the internal program logic. The validation of all the decision
branches and internal code takes place. After the individual unit is completed it
takes place. Plus it is taken into account afterthe individual united is completed
before integration. The unit test thus performs the basic level test at its
component stage and test the particular business process, system
configurations etc. The unit test ensures that the particular unique path of the
process gets performed precisely to the documented specifications and

contains clearly defined inputs with the results which are expected.

Integration Testing

These tests are designed to test the integrated software items to determine
whether if they really execute as a single program or application. The testing is
event driven and thus is concerned with the basic outcome of field. The
Integration tests demonstrate that the components were individually

satisfaction, as already represented by successful unit testing, the components
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are apt and fine. This type of testing is specially aimed to expose the issues

that come-up by the components combination.

Functional Testing
The functional tests help in providing the systematic representation that
functions tested are available and specified by technical requirement,

documentation of the system and the user manual.

System Testing

System testing, as the name suggests, is the type of testingin which ensure
that the software system meet the business requirements and aim. Testing of
the configuration is taken place here to ensure predictable result and thus
analysis of it.System testing is relied on the description of process and its flow,

stressing on pre driven process and the points of integration.

White Box Testing

The white box testing is the type of testing in which the internal components of
the system software is open and can be processed by the tester. It is therefore
a complex type of testing process. All the data structure, components etc. are
tested by the tester himself to find out a possible bug or error. It is used in
situation in which the black box is incapable of finding out a bug. It is a complex

type of testing which takes more time to get applied.

Black Box Testing

The black box testing is the type of testing in which the internal components of
the software is hidden and only the input and output of the system is the key for
the tester to find out a bug. It is therefore a simple type of testing. A
programmer with basic knowledge can also process this type of testing. It is
less time consuming as compared to the white box testing. It is very successful
for software which are less complex are straight-forward in nature. It is also less

costly than white box testing.

Acceptance Testing

User Acceptance Testing is a critical phase of any project and requires
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significant participation by the end user. It also ensures that the system meets

the functional requirements.
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Table 5.1 Predicted result from dataset



CHAPTER 6
CONCLUSION
AND FUTURE USES



6.1 CONCLUSION

The analytical procedure began from information cleaning and processing,
incomplete records, detailed evaluation and in the end model constructing and
evaluation. The analytical process started from data cleaning and processing,
missing value, exploratory analysis and finally model building and evaluation. The
best accuracy on public test set is higher accuracy score for predicting the air
quality by given attributes. The first- rate accuracy on public test set is good
parameter values of decision tree method process by way of accuracy with
classification record. This application can help India meteorological division in
predicting the Way forward for air nice and its reputation and will depend on that

they are able to take motion.

6.2 FUTURE ENHANCEMENT

India meteorological department wants to automate the detecting the air
quality is good or not from eligibility process (real time). Fo automate this

process by show the prediction result in web application or desktop application.

> To optimize the work to implement in Artificial Intelligence
environment.

» India meteorological department wants to automate the
detecting the air quality is good or not from eligibility process

(realtime).

» To automate this process by show the prediction result in web

application or desktop application.
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