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ABSTRACT

Data Mining is defined as extracting information from huge sets of data. Data
mining is defined as a process used to extract usable data from a larger set of
any raw data. It implies analyze data patterns in large batches of data using
one or more software. Data mining has applications in multiple fields, like
science and research. Data mining involves effective data collection and
warehousing as well as computer processing. Data mining is also known as
Knowledge Discovery in Data (KDD). The knowledge discovery in databases
(KDD) process is commonly defined with the stages of Selection, Pre-
processing, Transformation, Data mining, Interpretation/evaluation. Data
mining is useful for discovering patterns and relationships in data to help
make better decisions. The most popular algorithm used for data mining are
classification and regression algorithm, which are used to identify
relationships among data elements. Data mining have a great potential to

enable healthcare systems to use data more efficiently and effectively.

This project aims for which classification algorithm is best suitable for
predicting Autism spectrum disorder based on Accuracy, sensitivity,
specificity, precision, and F-measure values. Collected dataset values are
preprocess using preprocessing technique. Then cleaning data values are
separating as training data used to recognizes patterns in the data, and testing
data used to verify the data. Then the feature selection algorithm is applied.
The selected features are K-Nearest Neighbor. Then testing data is applied to

the classified model for predicting Autism.

Spyder is an open source cross-platform integrated development environment

(IDE) for scientific programming in the Python language. Spyder integrates
5



with a number of prominent packages as
NumPy, SciPy, Matplotlib, pandas, IPython, SymPy and Cython, as well as
other open source software. It Support for multiple IPython consoles. Python
Is free, open-source software, and consequently anyone can write a library
package to extend its functionality. Data science has been an early beneficiary
of these extensions, particularly Pandas, the big of them all. Pandas is the
Python Data Analysis Library, used for everything from importing data from
Excel spreadsheets to processing sets for time series analysis. Pandas puts
pretty much every common data munging tool at your fingertips. This means
that basic clean up and some advanced manipulation can be performed with

Pandas’ powerful data frames.
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CHAPTER -1
INTRODUCTION
1.1 ABOUT DOMAIN

Data mining is the process of sorting through large data sets to identify
patterns and establish relationships to solve problems through data analysis.
Data mining tools allow enterprises to predict future trends. Data mining
techniques are used in many research areas, including mathematics,
cybernetics, genetics and marketing. While data mining techniques are a
means to drive efficiencies and predict customer behavior, if used correctly,
a business can set itself apart from its competition through the use of
predictive analysis. In general, the benefits of data mining come from the
ability to uncover hidden patterns and relationships in data that can be used to
make predictions that impact businesses. Data mining involves six common
classes of tasks such as anomaly detection, Association rule learning,
Clustering, Classification, Regression, Summarization. Data mining can
unintentionally be misused and can then produce results which appear to be
significant; but which do not actually predict future behavior and cannot be
reproduced on a new sample of data and bear little use. Often this result from
investigating too many hypotheses and not performing proper statistical
hypothesis testing. A simple version of this problem in machine learning is
known as overfitting, but the same problem can arise at different phases of the

process.

Data analysis is a process of inspecting, cleansing, transforming, and
modelling data with the goal of discovering useful information, informing
conclusions, and supporting decision-making. Data analysis has multiple

facets and approaches, encompassing diverse techniques under a variety of



names, while being used in different business, science, and social science
domains. In today's business, data analysis is playing a role in making
decisions more scientific and helping the business achieve effective operation.
Data mining is a particular data analysis technique that focuses on modelling
and knowledge discovery for predictive rather than purely descriptive
purposes, while business intelligence covers data analysis that relies heavily
on aggregation, focusing mainly on business information .In statistical
applications, data analysis can be divided into descriptive statistics,
exploratory data analysis (EDA), and confirmatory data analysis (CDA). EDA
focuses on discovering new features in the data while CDA focuses on

confirming or falsifying existing hypotheses.

Predictive analytics focuses on application of statistical models for predictive
forecasting or classification, while text analytics applies statistical, linguistic,
and structural techniques to extract and classify information from textual
sources, a species of unstructured data. All of the above are varieties of data
analysis. Data mining is looking for hidden, valid, and potentially useful
patterns in huge data sets. Data Mining is all about discovering unsuspected/

previously unknown relationships amongst the data.
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1.2 ABOUT PROJECT

Autism spectrum disorder (ASD) is a developmental disorder that affects
communication and normal behavior of the human beings. Although autism
can be diagnosed at any age, it is said to be a “developmental disorder”
because symptoms generally appear in the first two years of life. ASD people
have difficulty with communication and interaction with other people. They
have interest with restrictive manner and their behaviors may be repetitive.

Their daily routine life in the surrounding environment.

This project aims to find out whether the children have ASD by using
classification methods and also find out the classification algorithm which is
best suitable for predicting ASD based on Performance measurements such
as Accuracy, sensitivity, specificity, precision, and F-measure values. The
Collected Autism screening Adult dataset values are undergone preprocessing
technique like conversion of Tring to numerical data using Label Encoder and
One Hot Encoder and then mean technique for cleaning the data. Training
data is used to recognizes patterns in the data, and testing data used to verify
the data. Then the feature selection technique (chi square) are applied to the
dataset for selecting important features. The selected features are classified
using K-Nearest Neighbor. Then testing data is applied to the classified model

for predicting Autism. All trained algorithms are then applied for testing.

The performance of the classification algorithm is evaluated using parameters
such as Accuracy, Sensitivity, Specificity, and F-measure values. Finally, the
classification algorithm with high performance values considered as a most

suitable classification algorithm for ASD.
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1.3 ORGANIZATION OF THE REPORT

The overall project report is organised as follows.
Chapter 2: Literature Survey

This chapter is used about the literature survey, where the work related
with ASD.
Chapter 3: System Design

This chapter provides overall system for the processed system.
Chapter 4: Detailed System Design

This chapter gives the detailed design for each process in the system.
Chapter 5: Experimental Results

This chapter discusses about the experimental results and analyse the
performance of each classifier.
Chapter 6: Conclusion

Finally, this chapter concludes with overall summary of the ASD

classification with future enhancement.
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CHAPTER -2
LITERATURE SURVEY

2.1 In 2016, Osman Altay, Mustafa Ulas presented a research paper on title
was Prediction of the Autism Spectrum Disorder Diagnosis with Linear
Discriminant Analysis Classifier and K-Nearest Neighbor in Children.
This proposed system used to detect Autism patient using data mining
concepts. Autism Spectrum Disorder (ASD) negatively affects the whole life
of people. The main indications of ASD are seen as lack of social interaction
and communication, repetitive patterns of behavior, fixed interests and
activities. In this paper, it was tried to find out whether children have ASD by
using classification methods. As a result of the classification, there are two
classes of cases in which the child is ASD or not ASD. 90.8% accuracy was
obtained as a result of the LDA algorithm and 88.5% accuracy was obtained
from the KNN algorithm.

This paper using two methodology Linear Discriminant Analysis Classifier
and K-Nearest Neighbor for classification which is used to predict the ASD
diagnosis. The data set consists of 292 samples with 19 different attributes. In
the dataset, there are 10 questions directly related to ASD and a score attribute
consisting of the sum of these questions. Ethnicity and country of residence
which have a string value has been transformed to numerical values to make
it suitable for LDA and KNN algorithms. The KNN algorithm is mainly based
on the distance calculation. In the LDA algorithm, it is necessary to calculate
the scatter matrices within classes and between classes. Performance
Evaluation is calculated for test the classification algorithms as accuracy,

sensitivity, specificity, precision, and F-measure.
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The advantage of this paper is F-measure value of LDA algorithm attained
1.95% better success rate than the KNN algorithm. The F-measure value is
calculated as 0.9091 for the LDA algorithm and 0.8913 for the KNN
algorithm. The disadvantage of this paper is Increased number of feature
extracted from children During data collection, which takes more time. In
Proceedings of the International Journal of Advance Research in Science and
Engineering IJARSE.

2.2 In 2010, Siriwan Sunsirikul, Tiranee Achalakul presented a paper on the
title Associative Classification Mining in the Behavior Study of Autism
Spectrum Disorder. This proposed system aim is to develop a data analysis
tool to aid doctors in the diagnosis process in the future. In this research,
attempted to extract patterns from behavioral data and develop a classifier for
patients’ behaviors. A sufficient number of patients’ behavior records, it may
be possible to discover the association between some particular behaviors and
the autistic symptoms. This paper discusses data mining techniques aimed at
providing an array of tools to assist doctors in analyzing patients’ data
intelligently.

The proposed methodology is an associative classification method. A
classification-based association(CBA) technique is used to find association of
behavioral patterns for autistic and PDD-NOS children. The results present
some useful information that can be used in the future to guide clinicians in
selecting appropriate treatments, which in turn can help autistic children
function better in a society as well as enable early detection and intervention.
CBA includes two main parts: (1) a rule generator (CBA-RG) that is used to

generate a complete set of class association rules (2) a classifier builder (CBA-
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CB) that is used to produce a classifier. Patients’ behavior records will be used
as input. The output is a set of accuracy rules with support and confidence
measures.

The advantage of this paper is the relationship of the behavior pattern for
autistic and PDD NOS children can be identified. a set of impairments, a
disorder type can be suggested with a relatively high confidence level. The
disadvantage is Prediction error in some cases because small number of
samples tend to overfit the solution. Lack of clinical data of normal children
for use in the training phase. In Proceedings of the The 2nd International

Conference on Computer and Automation Engineering (ICCAE).

2.3 In 2017, Fadi Thabtah presented a paper on the title is Autism Spectrum
Disorder Screening: Machine Learning Adaptation and DSM-5
Fulfillment. This proposed system aim is to Reducing the screening time,
Improving sensitivity and specificity, Identifying the smallest number of ASD
codes to simplify the problem. ASD diagnosis is considered a typical
classification problem in machine learning in which a model is constructed
based on previously classified cases and controls. This model can then be

employed to guess the new case diagnosis type (ASD, No-ASD).

This paper solving ASD diagnosis as a classification problem. The input will
be a training dataset of cases and controls that have already been diagnosed.
The cases and controls have been generated using a diagnostic instrument
such as ADOSR, ADI-R. The aim is identifying the best ASD features, or
reducing computing resources used during the data processing. Once initial

data is processed then a machine learning algorithm can be applied. here are
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different measures that the end user can use to evaluate the effectiveness of

the chosen machine learning method on guessing the type of diagnosis.

In this paper, we focused on recent machine learning studies that tackled ASD
as a classification problem and critically analysed their advantages and
disadvantages. It showed the necessary steps required to claim the
development of intelligent diagnostic tools based on machine learning by
replacing the handcrafted rules inside the ASD screening tools with a
predictive model. In Proceedings of the 1st International Conference on
Medical and Health Informatics 2017 (pp. 1-6)

2.4 In 2015, Mohana el, Poonkuzhali.s2 presented a paper on the title is
Categorizing the risk level of autistic children using data mining
techniques. Autism spectrum disorders (ASD) are enclosure of several
complex neurodevelopmental disorders characterized by impairments in
communication skills and social skills with repetitive behaviors. It is widely
recognized for many decades, yet there are no definitive or universally
accepted diagnostic criteria. This paper focuses on finding the best classifier
with reduced features for predicting the risk level of autism. The dataset is
pre-processed and classified. It produced high accuracy of 95.21% using Runs
Filtering.

This paper using four feature selection algorithms and several classification
algorithms. feature selection algorithms such as Fisher filtering, ReliefF, runs
filtering and Stepdisc are used to filter relevant feature from the dataset. Ball
Vector Machine, CS-CRT, Core Vector Machine, K-Nearest Neighbor
classification algorithms are applied on this reduced features. Finally,
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performance evaluation is done on all the classifier results. Finally, Error rate,
Accuracy, Recall, Precision is calculated.

The advantage of this paper is BVM (ball vector machine), CVM (core vector
machine), and MLR achieved high accuracy of 95.21%. The disadvantage of
this paper is Fisher Filtering and Stepdisc does not filter any features. In
Proceedings of the International Journal of Advance Research in Science and
Engineering IJARSE.

2.5 In 2016 Khalid Al-jaberyl, Tayo Obafemi-Ajayil, Gayla R. Olbricht 2,
T. Nicole Takahashi3, Stephen Kanne3 and Donald Wunschl presented a
paper on title is Ensemble Statistical and Subspace Clustering Model for
Analysis of Autism Spectrum Disorder Phenotypes. The results provide
useful evidence that is helpful in elucidating the phenotype complexity within
ASD. Our model can be extended to other disorders that exhibit a diverse
range of heterogeneity

In this paper, present an ensemble model for analyzing ASD phenotypes using
several machine learning techniques and a k-dimensional subspace clustering
algorithm. Our ensemble also incorporates statistical methods at several
stages of analysis. A key phase in any clustering framework is feature
selection. Ensemble statistical and clustering model to analyze a population
of ASD patients. The ensemble model consists of five phases. Data
Processing, Correlation Analysis, Uni-dimensional Clustering, k-dimensional
Clustering, Clusters Evaluation.

The advantages of this method is five stages of statistical and machine
learning approaches, to achieve a subspace clustering of ASD data. The

clustering results show promise for sorting out the heterogeneity that is
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characteristic of these patients. Multiple techniques were also combined for
the validation of the identified clusters. In Proceedings of the 38th Annual
International Conference of the IEEE Engineering in Medicine and Biology
Society (EMBC).

2.6 In 2018, Fatiha Nur Buyukoflaz, Ali Ozturk presented a paper on the title
iIs Early Autism Diagnosis of Children with Machine Learning
Algorithms. Autistic Spectrum Disorder (ASD) is a neuro-developmental
disorder that is one of the major health problems and its early diagnosis is of
great importance for controlling the disease. In this existing system aim to
performance comparisons using the machine learning classifying method. As
a result of the experiment, it was shown that Random Forest method was more
successful than Naive Bayes, IBk and RBFN methods.This paper using four
machine learning methodology such as Naive Bayes classifier, IBK (k-nearest
neighbours) classifier, Random Forest classifier, RBFN (radial basis function
network)classifier.

The KNN, which aims to classify a new instance of X, selects the closest
examples in the education database. NB, which is assumed to be based on the
properties of the class. The Random Forest algorithm is an integrated class
consisting of a set of decision tree classifiers. The advantage of this paper is
Random Forest achieved 100% accuracy. Disadvantage of this paper is 1Bk

achieved 89.65% accuracy.

2.7 In 2013, Mengwen Liu, Yuan An, Xiaohua Hu, Debra Langer, Craig

Newschaffer, Lindsay Shea presented a paper on the title is

18



an evaluation of identification of suspected Autism Spectrum Disorder
(ASD) cases in early intervention (EI) records. This paper aim is to used El
records to evaluate classification techniques to identify suspected ASD cases.
It improved the performance of machine learning techniques by developing
and applying a unified ASD ontology to identify the most relevant features
from EI records. It shows that developing automatic approaches for quickly
and effectively detecting suspected cases of ASD from non standardized El
records earlier than most ASD cases are typically detected is promising.

This paper using three classification algorithms. Such as Naive Bayes (NB),
Bayesian Logistic Regression (BLR), and Support Vector Machine (SVM).
Data preprocessing and feature selection techniques also used in this paper.
Naive Bayes uses probability distribution of features to estimate the label of
an instance by assuming the independency between features. Bayesian
Logistic Regression is extended from a logistic regression model by adding a
prior probability distribution. Support Vector Machine the basic idea is to find
a maximum marginal hyperplane, which gives the largest separation between
classes.

The advantage of this paper is that results indicate that Information improve
the performance of an SVM classifier. it shows that text classification from
El records is a real possibility and could be useful to state El systems. In
Proceedings of the IEEE International Conference on Bioinformatics and

Biomedicine.

2.8 In 20016, Erik Linstead, Ryan Burns, Duy Nguyen, David Tyler presented
a paper on the title is AMP: A platform for managing and mining data in

the treatment of Autism Spectrum Disorder. This paper aim is to introduce
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AMP (Autism Management Platform), an integrated health care information
system for capturing, analyzing, and managing data associated with the
diagnosis and treatment of Autism Spectrum Disorder in children. AMP
provides an intelligent web interface and analytics platform which allow
physicians and specialists to aggregate and mine patient data in real-time, as
well as give relevant feedback to automatically learn data filtering preferences
over time.

This paper produced AMP, which implements a client-server architecture
using a standard LAMP (Linux, Apache, MySQL, PhP) stack which is free
and open source software. The AMP relies on open source software for its
back end implementation allows the system to be easily extensible. Data in
the AMP system is managed using event feeds. The feed is where the user
interacts with the items that have been posted, as well as communicates with
the authorized users who have created those posts. If a particular user (a
physician, for example) is authorized for more than one child, he or she can
easily switch to the context of a second or third child and view their feeds
respectively. Items submitted to the feed are persisted in a secured relational
database, and this same database manages the permissions that ensure only
authorized users can see data associated for a particular patient. AMP utilizes
existing Internet infrastructure and standards. Any transfer of sensitive data is
performed over the HTTPS (HTTP / SSL) protocol.

The advantage of this paper is AMP fills a gap in existing autism technologies,
and shows promise for improving the ease with which pertinent data can be
collected, shared, and analyzed. Whether deployed in a clinic, school, or
home, AMP and health information systems like it, provide a practical
mechanism to improve the treatment of those living with an ASD diagnosis.
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In Proceedings of 38th Annual International Conference of the IEEE

Engineering in Medicine and Biology Society (EMBC)

2.9 In 2018, Thy Nguyen, Kerri Nowell, Kimberly E. Bodner, Tayo Obafemi-
Ajayi presented a paper on the title is Ensemble validation paradigm for
intelligent data analysis in autism spectrum disorders.In this paper aim is
to apply varied clustering methods to subgroup an ASD simplex sample based
on relevant phenotype features that may uncover meaningful subtypes. We
present a detailed cluster validation analysis using an ensemble validation
paradigm and visualization techniques. It presents a rigorous
clinical/behavioral analysis of the top highly ranked results.

This paper using methodology such as Ensemble Validation, Normalization
Methods in Cluster Analysis. Ensemble Validation addresses an important
need to determine appropriate metrics for identifying optimal partitions in
cluster analysis as Ensemble Validation. Our ensemble method selects the top
result with highest aggregated ranks for further domain specific analysis. One
of the objectives of this work is to evaluate the effect of the data preprocessing
technique for normalization and missing values.

The advantage of this paper is method to cluster analysis of ASD phenotypes
using different normalization techniques and multiple clustering algorithms.
It presents a rigorous clinical/behavioral analysis of the top highly ranked
results. In Proceedings of IEEE Conference on Computational Intelligence in
Bioinformatics and Computational Biology (CIBCB).

2.10 In 2018, Cincy Raju, E Philipsy, Siji Chacko, L Padma Suresh, S Deepa
Rajan presented a paper on title is A Survey on Prediction Heart Disease

using Data Mining Techniques. Heart disease is a most harmful one that will
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cause death. It has a serious long term disability. This disease attacks a person
so instantly. The motivation of this paper is to develop an efficacious
treatment using data mining techniques that can help remedial situations.
There are many classification algorithms are used. Among these algorithms
Support Vector Machine (SVM) gives best result.

This paper using four methodologies for predicting heart disease such as
Decision tree, Support vector machine (SVM) Neural network, K-nearest
neighbor algorithm. It can handle multi-dimensional data. It still suffering by
repetition and replication. Therefore, some steps are needed to handle
repetition and replication. Attribute selection is used to improve the
performance of this technique. It is used to classify both linear and non-linear
data. It classifies into two classes. Hyper-plane is used to separate the given
classes. The classification task is performed by maximizing the margin of
hyper-plane. Neural network consists of artificial neurons and process
information. In neural network, basic elements are nodes or neurons. It can
minimize the error by adjusting its weights and by making changes in its
structure. KNN classification algorithm works by finding K training instances
that are close to the unseen instance. This is done by using distance
measurements such as Euclidean, Manhattan, maximum dimension distance,
and others. Advantage of this paper is that Support Vector Machine (SVM)
technique is an efficient method for predicting heart disease. It gives good
accuracy by observing various research papers. In Proceedings of 2018

Conference on Emerging Devices and Smart Systems (ICEDSS)
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CHAPTER 3
SYSTEM DESIGN (PRILIMINARY DESIGN)
This chapter gives complete overview of the system. The overall architecture

of the system to figure in 3.1. The process flow diagram to figure in 3.2.

3.1 OVERALL SYSTEM ARCHITECTURE:

ARCHITECTURE OF ASD SCREENING MODEL

, Feature selection
— DataPreProcessing
‘ Label encoding ‘ Chi square
Autism dataset l ‘ OneHotEncoding ‘
-~ ‘ Cleaning Data ‘ /\
Training dataset Testing data
ASD screening - i
7 ASDaffectedor P

( bedltry ) Classification

Y \ | KNN |
Accuracy prediction

| Improved KNN |

Fig — 3.1 Overall System Architecture Diagram
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3.2 PROCESS FLOW DIAGRAM:

The process flow diagram is to demonstrate the flow of process in the

project with module integrations

1_Autism dataset | 2 Preprocessing — 2.1 OneHotEncoding —-I 2.2 LahelEncoding

5.Claszifving data with

|
l

4 Sphttmg data

appropriate algorthm

l

3.1 Chi Square Featwme

lp—————— Selaction (selecting appropnate

5.1 Predichon result for
ENN

5.2 Prediction result for
Inproved ENM

feature for prediction)

6.Analy=mg Best Accuracy

7. Prediction Fesult

Fig 3.2: Process Flow Diagram

The modules in each phase are detailed below: From Autism Screening data

set we pre-processing the data with data cleaning techniques, then Feature

selection is for filtering irrelevant or redundant features from dataset, with that

features we do classification using algorithms like SVM, LDM and KNN then

we predict the results, then we analyze which algorithm gives better accuracy.
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SYSTEM REQUIREMENT

The system requirement is a main part in the analyzing phase of the

project. The analyzer of the project has to properly analyze the hardware and

the software requirements, otherwise in future the project designer will face

more trouble with the hardware and software required. Below specified are

the project hardware and software requirements.

3.1.1HARWARE REQUIREMENTS

The hardware requirements may serve as the basis for a contract for the

implementation of the system and should therefore be a complete and

consistent specification of the whole system. They are used by the software

engineers as the starting point for the system design. It shows what the

system does and not how it should be implemented.

SYSTEM : PENTIUM DUAL CORE
HARD DISK : 120 GB

MONITOR : 157 LCD

INPUT DEVICE . KEYBOARD, MOUSE
RAM . 8GB

3.1.2 SOFTWARE REQUIREMENTS

The software requirements document is the software

specification of the system. It should include both a definition and a

specification of a requirements. It is a set of what the system should do rather

than how it should do it. The software requirements provide a basis for

creating the software requirements specification. It is useful in estimating
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cost, planning team activities, performing tasks and tracking the team’s

progress throughout the development activity.

e OPERATING SYSTEM - WINDOWS 10

¢ PROGRAMMING LANGUAGE : PYTHON

e TOOLS : ANACONDA,SPYDER,PYTHON
e DATABASE : KERAS LIBRARY

3.1.3 SOFTWARE FEATURES
PYTHON

Python features adynamic type system and automatic memory

management. It supports multiple programming paradigms, including object

oriented, imperative, functional and procedural, and has a large and

comprehensive standard library. Python interpreters are available for

many operating systems. CPython, the reference implementation of Python,

IS open source software and has a community-based development model, as

do nearly all of Python's other implementations. Python and CPython are
managed by the non-profit Python Software Foundation Python is a multi-

paradigm programming language. Object-oriented

programming and structured programming are fully supported, and many of

its features support functional programming and aspect-oriented

programming .Many other paradigms are supported via extensions,

including design by contract and logic programming.

Python uses dynamic typing, and a combination of reference

counting and a cycle-detecting garbage collector for memory management. It

also features dynamic name resolution, which binds method and variable
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names during program execution.Python's design offers some support

for functional programming in the Lisp tradition. It has filter(), map(),

and reduce() functions; list _comprehensions, dictionaries, and  sets;

and generator expressions. The standard library has two modules that

iImplement functional tools borrowed from Haskell and Standard ML.

SPYDER

Spyder is an open source cross-platform integrated development

environment (IDE) for scientific programming in the Python language.

Spyder integrates with a number of prominent packages in the scientific

Python stack, including NumPy, SciPy, Matplotlib, pandas, IPython, SymPy

and Cython, as well as other open source software. It is released under the
MIT license. Initially created and developed by Pierre Raybaut in 2009, since
2012 Spyder has been maintained and continuously improved by a team of

scientific Python developers and the community.

Spyder is extensible with first- and third-party plugins, includes support
for interactive tools for data inspection and embeds Python-specific code

quality assurance and introspection instruments, such as Pyflakes, Pylint and

Rope. It is available cross-platform through Anaconda, on Windows with
WinPython and Python (x,y),on macOS through MacPorts, and on major
Linux distributions such as Arch Linux, Debian, Fedora, Gentoo Linux,

openSUSE and Ubuntu. Spyder uses for its GUI, and is designed to use either

of the PyQt or PySide Python bindings.QtPy, a thin abstraction layer
developed by the Spyder project and later adopted by multiple other packages,
provides the flexibility to use either backend.
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KERAS

Keras is an Open Source Neural Network library written in Python that
runs on top of Theano or Tensorflow. It is designed to be modular, fast and
easy to use. It was developed by Francois Chollet, a Google engineer. Keras
doesn't handle low-level computation. Instead, it uses another library to do it,
called the "Backend. So Keras is high-level API wrapper for the low-level

API, capable of running on top of TensorFlow, CNTK, or Theano.

Keras High-Level API handles the way we make models, defining layers,
or set up multiple input-output models. In this level, Keras also compiles our
model with loss and optimizer functions, training process with fit function.
Keras doesn't handle Low-Level API such as making the computational
graph, making tensors or other variables because it has been handled by the

"backend" engine.
ANACONDA

Anaconda is a free and open-source distribution of the Python

programming languages for scientific computing that aims to simplify

package management and deployment. Package versions are managed by the

package management system conda. The Anaconda distribution is used by

over 12 million users and includes more than 1400 popular data-science

packages suitable for Windows, Linux, and MacOS.

Anaconda is a Python-based data processing and scientific computing
platform. It has built in many very useful third-party libraries. Installing
Anaconda is equivalent to automatically installing Python and some
commonly used libraries such as Numpy, Pandas, Scrip, and Matplotlib, so it

makes the installation so much easier than regular Python installation.
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CHAPTER 4
SYSTEM DESIGN (DETAILED DESIGN)

This chapter explains the various modules of the system descriptions along

with their Input, process flow, and output in an algorithmic way.

4.1 Module 2.1
From the raw data set we have cleaned the data for further process
Input: raw data

Process: Label encoding simply converting each value in a column to

a number.
Output: categorical value changed into numeric value.
4.2 Module 2.2
Input: label encoded values
Process: separate each categorical value into separate column
Output: include many column as per the categorical value.
4.3 Module 3
Input: Cleaned dataset.

Process: Selecting appropriate features using Chi square which used

to predict the results.
Output: Selected features for prediction.
4.4 Module 4

Input: Predicted feature columns.
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Process: Splitting the data.
Output: Training and testing set.
4.5 Module 5.1
Classifying the data set using KNN
Input: Selected Features Data.
Process: Classifying the data using KNN algorithm.
Output: KNN Classification result.
4.5 Module 5.2
Classifying the data set using Improved KNN
Input: Selected Features Data.
Process: Classifying the data using Improved KNN algorithm.
Output: KNN Classification result.
4.6 Module 6
Predicting results
Input: Classification result
Process: Predicting results for each classifier
Output: Accuracy result
4.7 Module 7
Finding out the better accuracy
Input: Accuracy of each Algorithm

Process: Finding out the better accuracy Output: better accuracy result.
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CHAPTER -5
EXPERIMENTAL RESULTS
5.1 Pre-Processing

Data preprocessing used to transform raw data into an understandable
format. The data is often incomplete, inconsistent, and contain many errors
and noisy data. Data preprocessing is a proven method of resolving such
issues. In this diagram shows Pre-Processed data using Label Encoding and
One Hot Encoding. This technique used to transform non numerical data into

numerical data.
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5.2 Feature Selection

Feature Selection is used to selecting the most useful features in a
dataset. Unnecessary features decrease training speed. In this diagram shows
Important features are selected using Chi square algorithm. Here features with

height Chi-squared values are selected.
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5.3 Splitting data
5.3.1 Training data

Separating data into training and testing sets most of the data is
used for training, and a smaller portion of the data is used for testing. Training
set is used to train and fit the model the model. In this diagram shows Training
data.
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5.3.2 Testing data

Test data is used to validate model. In this diagram shows Testing data

B X test - NumPy array - X
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5.4 KNN Classification

KNN algorithm is one of the simplest of all the supervised machine learning
algorithms. It simply calculates the distance of a new data point to all other
training data points. It selects the K-nearest data points, where K can be any
integer. Finally, it assigns the data point to the class to which the majority of
the K data points belong. The task is to predict whether the patient is having
autism or not and classify accordingly. The K-nearest neighbours (KNN)
algorithm is a type of supervised machine learning algorithms. KNN is
extremely easy to implement in its most basic form, and yet performs quite
complex classification tasks. It is a lazy learning algorithm since it doesn't
have a specialized training phase. Rather, it uses all of the data for training
while classifying a new data point or instance. KNN is a non-parametric
learning algorithm, which means that it doesn't assume anything about the
underlying data. This is an extremely useful feature since most of the real-
world data doesn't really follow any theoretical assumption e.g. linear-
separability, uniform distribution, etc.

The intuition behind the KNN algorithm is one of the simplest of all the
supervised machine learning algorithms. It simply calculates the distance of
a new data point to all other training data points. It selects the K-nearest data
points, where K can be any integer. Finally, it assigns the data point to the
class to which the majority of the K data points belong.

Pros

1. Itis extremely easy to implement

2. As said earlier, it is lazy learning algorithm and therefore requires no
training prior to making real time predictions. This makes the KNN
algorithm much faster than other algorithms that require training e.g
SVM, linear regression, etc.

3. Since the algorithm requires no training before making predictions,
new data can be added seamlessly.
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4. There are only two parameters required to implement KNN i.e. the
value of K and the distance function (e.g. Euclidean or Manhattan
etc.)

We are going to use the autism data set for our KNN. The dataset consists of
many attributes: sex, age , how the patient react to communication ,
speaking reacting test etc. The task is to predict whether the patient is having
autism or not and classify accordingly.

This diagram shows accuracy scores for KNN whether Ten features.
Accuracy Score is 0.985781990521327

Accuracy Scores for Values of k of k-Nearest-Neighbors

1.00 1

.95 1

0.90 1

(L85 1

Accuracy Score
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0 25 50 Fis’ 100 125 150 175 200
Value of k for KNN

This diagram shows accuracy scores for KNN whether nine features.
Accuracy Score is 0.985781990521327.
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Accuracy Scores for Values of k of k-Nearest-Neighbors
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Chi Square Feature Selection :

Feature selection is a process where you automatically select those features
In your data that contribute most to the prediction variable or output in
which you are interested. The benefits of performing feature selection before
modeling your data are:

« Avoid Overfitting: Less redundant data gives performance boost to
the model and results in less opportunity to make decisions based on
noise

« Reduces Training Time: Less data means that algorithms train faster
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The Chi-Square test of independence is a statistical test to determine if there
Is a significant relationship between 2 categorical variables. In simple words,
the Chi-Square statistic will test whether there is a significant difference in

the observed vs the expected frequencies of both variables.

The Chi-Square statistic is calculated as follows:

(Observed — E.E'j)!:f?tt:t’”g
= E Erpected

RowTotal x ColumnTotal
Overall Total

Erpected =

DF = (Rows — 1) x (Columns — 1)

The Null hypothesis is that there is NO association between both variables.

The Alternate hypothesis says there is evidence to suggest there is an

association between the two variables.

In our case, we will use the Chi-Square test to find which variables have an
association with the Autism detection . If we reject the null hypothesis, it's an

important variable to use in your model.
Rules to use the Chi-Square Test:

1. Variables are Categorical

2. Frequency is at least 5

3. Variables are sampled independently
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Chi-Square Test in Python

We will now be implementing this test in an easy to use python class we will
call ChiSquare. Our class initialization requires a panda’s data frame which
will contain the dataset to be used for testing. The Chi-Square test provides
important variables such as the P-Value mentioned previously, the Chi-

Square statistic and the degrees of freedom.

The first step is to import the Chi Square libraries

from sklearn.feature_selection import SelectKBest

from sklearn.feature_selection import chi2

This Chi Feature works over the Probability of finding , it requires all its
input in the form of integer , hence converting the testing and training input
variables to integer format .

X = X.astype(int)
X_train= X_train.astype(int)

X_test= X_test.astype(int)

We first compute the observed count for each class. This is done by building
a contingency table from an input XX (feature values) and yy (class labels).
Each entry ii, jj corresponds to some feature ii and some class jj, and holds
the sum of the ithith feature's values across all samples belonging to the
class jj.

Scikit-learn provides a SelectKBest class that can be used with a suite of
different statistical tests. It will rank the features with the statistical test that
we've specified and select the top performing ones.

Then the best outcome among all the class is taken and stored in a variable
chi2_features .
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chi2_features = SelectKBest(chi2)

For the Chi-Square feature selection we should expect that out of the total
selected features, a small part of them are still independent from the class. It
rarely matters when a few additional terms are included the in the final

feature set. The trained and test data are feature selected as below
X_kbest_features_train = chi2_features.fit_transform(X_train, y_train)

X _kbest_features_test = chi2_features.fit_transform(X_test, y_test)
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CHAPTER -6
CONCLUTION

In this project gives better Accuracy score using KNN. Data preprocessing is
Important phase while making prediction from dataset. Data preprocessing
includes Label Encoding, One Hot Encoding. This technique is used to change
categorical data into numerical data. This project using chi-square method for
feature selection. Chi-square checks the dependence of each single attribute
with class label. If the dependence is high chi-square keeps the attribute
otherwise discard that feature. KNN has been used to improve the accuracy
of classifiers. This Project used different set of features selected by chi-square
method. Combination of ten (nine, eight, etc..,) features produced most
accurate same results. Irrelevant features have been eliminated after feature
selection using chi-square method. After the selected features are classified

using KNN algorithm. It gives better Accuracy.

SYSTEM DESIGN

The term “Design” is defined as the technical kernel of the software
engineering process and is applied regardless of the development paradigm
and area of application. Design is the first step in the development phase for
any engineered product or system. The designer’s goal is to produce a model

or representation of an entity that will later be built.
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6.1 DATA FLOW DIAGRAM

DFDs are used to Specify Functions of the Information System and how
data flow from function to function. It’s a collection of function that
manipulates data. On a DFD, data items flow from an external data source or
an internal data store to an internal data store or an external data sink, via an
internal process. A DFD provides no information about the timing of

processes, or about whether processes will operate in sequence or in parallel.

6.1 DATA FLOW DIAGRAM AT THE INITIAL LEVEL

Autism analyse Autism Classify
Data KNN Model

Classify
Autism Person

Fig 6.1 :Data Flow Diagram Level 0 for the entire project
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Fig 4.1 explains the outer overall functionality of the proposed system

application this indicates that have collected the weather dataset from various

source and analysis and processing of data have done by predicting the autism

and classifying the rate of accuracy from this information by plotting the

graph is predicted.

6.2 DATA FLOW DIAGRAM LEVEL 1 FOR ENTIRE PROJECT

Autism
Data

Preprocessing

Classifying
Autism Person

Fig 6.2 :Data Flow Diagram Level 1 for the entire project

Fig 4.2 above is an overall representation of each module and their

functionality in this project. This Level one Data Flow Diagram shows how

the various modules help in the providing the output which predicts the

accurate weather information data with high frequency dataset.
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6.3 DATA FLOW DIAGRAM LEVEL 1 FOR DATA
PREPROCESSING

Fig 4.3 below clearly explains the data is cleaned before loading to the
Neural Network Classifier. Import the Label Encoder class from the sclera
library, fit and transform the first column of the data, and then replace the
existing text data with the new encoded data.One hot encoding is a process by
which categorical variables are converted into a form that could be provided
to ML algorithms to do a better job in prediction. This work fitting and

transforming StandardScaler method on train data.
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’ Data /\ . ; L o
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Prediction

Fig 4.3 :Data Flow Diagram Level 1 for Pre-processing

Data

6.4DATA FLOW DIAGRAM LEVEL 2 FOR FEATURE
EXTRACTION

Figure 4.4 below explains the Feature extraction by Layering of data. For
feature extraction, first select the data and process data for original feature.
Then reduce the feature by transform refining data. This can be done by
selecting the data by CSV file and process the data for original feature and it
was transformed and refining data to reduced feature, finally it predicts the
accuracy of weather.
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Preprocessing

Classify
Autism Person

Autism
Data

o0
C\ass\f\ca“o

Prediction

Fig 4.4 : Data Flow Diagram Level 2 for Feature Extraction

6.4ADATA FLOW DIAGRAM LEVEL 2 FOR SPLITTING DATA

Figure 4.5 below explains the Splitting data by two ways are Training
dataset and Testing dataset. In statistics and machine learning we usually split
our data into two subsets: training data and testing data (and sometimes to
three: train, validate and test), and fit our model on the train data, in order to
make predictions on the test data. When this work do that, one of two thing
might happen: we overfit our model or we underfit our model. It don’t want

any of these things to happen, because they affect the predictability of our
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model— Work might be using a model that has lower accuracy and/or is

ungeneralized .

Preprocessing

Feature Extraction

Splitting Data

Ca\ego‘\le Test Data

Feature Data

Classifying

Autism autism Person

Data

Train Data

Classifying Data

Prediction

Fig 6.5 : Data Flow Diagram Level 2 for Splitting Data
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6.6 DATA FLOW DIAGRAM LEVEL 2 FOR CLASSIFYING DATA

Autism
Data

Preprocessing

Feature Extraction

Classifying Data

Classification
Run for Predict Test Data
Reduced

Co'npare

Prediction

AC

curecy

Classifying
Autism Person

Fig 6.6 : Data Flow Diagram Level 2 for Classifying Data
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Figure 4.6 above explains that Classification of data through KNN use
randomness by design to ensure they effectively learn the function being
approximated for the problem. Randomness is used because this class of

machine learning algorithm performs better with it than without.
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6.7 DATA FLOW DIAGRAM LEVEL 2 FOR PREDICTION

Preprocessing

Feature Exxtraction

Classifying Data

Prediction

Auttism and Plot Classify
Data graph Autism Person

Fig 6.7 : Data Flow Diagram Level 2 for Accuracy Weather Prediction.

Figure 4.7 above explains how the accuracy weather prediction occurs
using the classifier, list with predicted values and plot the autism graph.

Predicting the test set result. The prediction result will give you probability of
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a person having autism. This will convert that probability into binary 0 and 1.
1 for Having Autism and O for Not . This is the final step where this work
evaluating our model performance. It predicts the Confusion matrix to check

the accuracy of model.

6.8 UNIFIED MODELING LANGUAGE

The Unified Modeling Language (UML) is used to specify, visualize,
modify, construct and document the artifacts of an object-oriented software
intensive system under development. UML combines techniques from data
modeling (entity relationship diagrams), business modeling (work flows),
object modeling, and component modeling. It can be used with all processes,
throughout the software development life cycle, and across different

implementation technologies.
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6.8.1 USE CASE DIAGRAM FOR LOAD FORECASTING

Preprocessing

Encoding &
Scaling

Autism Data

Predict

Prediction

Autism
Person

Above the figure shows that it provides a global view of the actors involved

in a system and the actions that the system performs, which in turn provide an
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observable result that is of value to the actors. Actors are an abstraction of the
entity that interacts with the software. Here the system is partitioned simpler

functions. The use case diagram of this software is as follows.

6.8.2 SEQUENCE DIAGRAM FOR LOAD FORECASTING

Autism Data User Data Frame

|

Preprocessing

Encoding

Store Data

|

1 Scaled Feature —
Data Store

€ m oo A

Feature |
Extraction

splitting |

Classifying |

Prediction |

Display
e A

[ |

Fig 6.8.2 Sequence Diagram of module 1
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In the below sequence diagram, the entities used are data sources,
extract, transform, load. The data source extract data from database which
normalize the data and metadata management that performs mapping of
datafileds. DataMining Algorithm were used to generate RDF triple subnet
dataset which transforms the datarate. This data results in each module to

visualize the load dataset in effective and distributed way.

PERFORMANCE ANALYSIS
6.9 PERFORMANCE ANALYSIS FOR K Nearest Neighbour

Here various predicting models described for finding Autism. This
work has chosen KNN —K Nearest Neighbour .KNN use randomness by
design to ensure they effectively learn the function being approximated for
the problem. Randomness is used because this class of machine learning

algorithm performs better with it than without.
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-4

O Console 1/4 (&)
3 7]
[ 13897]]

precizsion  recall fl-score support

@ 8.75 .00 8.0l 768
1 .60 1.00 .89 3098

avg / total 8.79 .88 8.72 3838

In [69]: print('Accuracy’ + str(accuracy score(y test, y pred)))
Accuracy®.5@35251425689123
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SYSTEM TESTING

The purpose of testing is to discover errors. Testing is the process of
trying to discover every conceivable fault or weakness in a work product. It
provides a way to check the functional of components. It is the process of
exercising software with the intent ensuring that the software system meets
its requirements and user expectations and does not fail in an unacceptable
manner there are various types of test each test type address a specific testing

requirement.

6.10 WHITE BOX TESTING

White box tasting’s testing which include the error in coding section it
includes the error occurred during compliant and also during the development
of the project. This project is verified and tested using white box testing. The
following screenshots are the sample of the error coding and also how it is
rectified. The error in the sample is because the coding is not proper. The

coding is rewritten and corrected to solve the error.

6.10.1 WHITE BOX TESTING FOR PRE-PROCESSING AND
FEATURE EXTRACTION

The below Figure 7.1.1 explains white box testing which describes the
importing of label encoder and one hot encoder to transform the data from its
bit level 0. Here found String Attribute value missing without suitable in label

encoding declaration.
ERROR CODE:

dataset = pd.read_csv('C:\\Users\Win
10\\Downloads\\Autismdata.csv')
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"'dataset = pd.read_csv('C:\\Users\BALAJI

Autismdata.csv')™
X = dataset.iloc[:, 0:14].values

y = dataset.iloc[:, 14].values

KRISHNARAJM\Downloads\\

from sklearn.preprocessing import LabelEncoder, OneHotEncoder

labelencoder X 0 = LabelEncoder()———>

SYNTAX ERROR

X[:, 0] = labelencoder_X_ 0.fit_transform(X[:, 0])

P
3Created on Wed Feb 27 ©9:32:53 2019
5 flauthor: Win 18

& import numpy as np
9import pandas as pd
10 import matplotlib
12

13 import theano

14 import tensorflow
15 import keras

17 dataset = pd.read csv('C:\\Users\\Win 18\\Downloads\\Rainfall simulation.csv')

18

19 ""'dataset = pd.read_csv('C:\\Users\\BALAII KRISHNARAI\\Downloads\\Rainfall simulation.csv')
20X = dataset.iloc[:, @:14].values

21y = dataset.iloc[:, 14].values

22

23 from sklearn.preprocessing import LabelEncoder, OneHotEncoder

24 labelencoder _X_@ = LabelEncoder()

25X[:, @] = labelencoder_X_@.fit_transform(X[:, @])

26
27
28 from sklearn.preprocessing import LabelEncoder, OneHotEncoder
29 labelencoder _X_1 = LabelEncoder()

38 X[:, 1] = labelencoder X _1.fit_transform(X[:, 1])
31

32 White Box
33 labelencoder _X_2 = LabelEncoder() .

34 X[:, 2] = labelencoder_X_2.fit_transform(X[:, 2]) Testlng for
3 SYNTAX
37 labelencoder _X_3 = LabelEncoder()
ERROR

38 X[:, 3] = labelencoder_X_3.fit_transform(X[:, 3])
3

H O Type here to search 0

Here you can get help of any object by pressing Ctrl+
in front of it, either on the Editor or the Console.

Help can also be shown automatically after writing a left
parenthesis next to an object. You can activate this
behavior in Preferences > Help.

New to Spyder? Read our tutorial

Variable explorer ~ File explorer  Help

IPython console & X
[ Console 1A B -3
~
In [5]: from sklearn.preprocessing import LabelEncoder, OneHotEncoder
...t labelencoder X 8 = LabelEnco
..ot X[1, @] = labelen (@.fit_transform(X[:, @])
raceback (most recent call last):
File "<ipython-input-5-fefffcddfbba>”, line 3, in <module>
X[:, @] = labelencoder_X_8.fit_transform(X[:, @])
TypeError: fit_transform() missing 1 required positional argument: 'y’
v

IPython console  History log

Permissions: RW End-of-lines: CRLF  Encoding: UTF-8 Line: 21 Column: 31 Memory. 44 %

34 PM

£ AT D) e

02-03-2019 D

Figure 6.10.2 White Box Test Case Error Snapshot for Pre-processing

and Feature Extraction

Error Description and Rectified Code:

Here, White Box Testing for Pre-processing is done.
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Data were collected and pre-processed within the dataset.
Label encoding and one hot encoding were done.
Error Code: labelencoder X 0 = LabelEncoder)

X[:, 0] = labelencoder_X_0.fit_transform(X[:, 0])
Rectified Code: labelencoder X 0 = LabelEncoder()

X[:, 0] = labelencoder_X_0.fit_transform(X[:, 0])

6.11 WHITE BOX TESTING FOR SPLITTING DATA

The Figure 7.1.2 explains white box testing which describes the White
Box Testing for Name Error in the Splitting of weather data by layering the
input and output. Here the error is naming the sequential classifier is not
defined.

6.11.1 WHITE BOX TESTING FOR PREDICTION AND ACCURACY

Figure 7.1.3 explains white box testing which describes the White Box
Testing for Compilation error for finding the weather prediction and accuracy.
Naming index are not defined and it is out of range also database stored values

are not match properly.
6.12 BLACK BOX TESTING

Block box testing is a table analysis which helps the analyzer to verify
the project. It shows the number of attempts taken to resolve an error test cases
are built based on the specification and requirement of the project. This
project is verified and tested using test cases. These test case are built in the

form of table this table includes the test description, input given expected
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output and the actual output it also tells the status of the test briefing whether

it is fail or pass.

SNO | INPUT TEST EXPECTE | ACTUAL STATU
DISCRIPTION | D OUTPUT S
OUTPUT
Data Pre- | If the dataset is | Unwanted | Accuracy
MOD | processing | given for pre- |data are in | prediction Is| Pass
1 processing dataset difficult due to
without cleaning. | accuracy unwanted data.
prediction
is difficult.
Data Converting  the | Visualizatio | While the String
MOD | Visualizati | layers from Float | n is | is converted the| Pass
2 on and |or Double to |converted |graph generation
descriptiv | String. to String the | occurs.
e statistics expected
graphs are
generated.
Data Split the data for | Data  are | Data were not
MOD | splitting training and | splitted and | splitted. Fail
3 Testing process. | the system
were feed
the  input
and output
corrected.
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MOD

Predicting
admission

S

Using KNN and
Chi

classification

Square
of

data occurs.

Epoch will
occur until
the  count
and
comparison
of two
algorithm

Ooccurs.

Comparison  of
two algorithm and
epoch occur until

the count.

MOD 5

The

evaluation
of model
performan

ce

Comparison
occurs and
accuracy

prediction of

weather analyzed.

Confusion
matrix
generated
and
accuracy

predicted.

Confusion matrix
generated and
accuracy

predicted.

Pass

Table 6.1 BLACK BOX TESTING FOR ALL MODULES
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Fig 6.13.1 SCREENSHOT FOR MODULE 1
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