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ABSTRACT

Parkinson’s disease is a disease which is a disorder in the nervous system. This disease affects the movement of the human body. In
today’s world, around 1 million people are suffering from this disease. This is a disorder which produces neurodegenerative dopamine-
producing neurons in the brain. The project is to help to detect Parkinson’s disease by symptoms in the human body. The project will
be made by a new machine learning algorithm.

It is one of the type of diseases that display their symptoms at a much- advanced stage and makes a complete recovery almost
improbable. Parkinson’s disease (PD) is the second most commonly diagnosed neurodegenerative disorder of the brain. It is almost
incurable and inflicts a lot of pain on the patients. All these make it quite clear that there is an oncoming need for efficient, dependable
and expandable diagnosis of Parkinson’s disease.

KEYWORDS: Biomarkers;Ferroptosis;Genetics;Gut-brainaxis;Neuroinflammation; Parkinson’s disease; Sleep disorder.
INTRODUCTION

Parkinson's disease is a progressive nervous system disorder that affects movement. Symptoms start gradually, sometimes starting with
a barely noticeable tremor in just one hand. Tremors are common, but the disorder also commonly causes stiffness or slowing of
movement.

In the early stages of Parkinson's disease, your face may show little or no expression. Your arms may not swing when you walk. Your
speech may become soft or slurred. Parkinson's disease symptoms worsen as your condition progresses over time.

Although Parkinson's disease can't be cured, medications might significantly improve your symptoms. Occasionally, your doctor may
suggest surgery to regulate certain regions of your brain and improve your symptoms.

How common the condition is that, more than 10 lakh cases per year India. It often requires lab testing Is condition treatable?
Treatments can help manage condition, no known cure. Time taken for recovery. Can last several years or be lifelong.

Parkinson's disease is mainly caused by a loss of nerve cells in substantia nigra of the brain. This leads to a reduction in a chemical
called dopamine in the brain. Many different symptoms are associated with Parkinson's disease and the more common symptoms are
slowness in movement and muscle stiffness. Parkinson's disease cannot be cured, but medications can help control symptoms. In some
later cases, surgery may be advised.

Background and Motivation

Parkinson disease, also called primary parkinsonism, paralysis agitans, or idiopathic parkinsonism, a degenerative neurological disorder
that is characterized by the onset of tremor, muscle rigidity, slowness in movement (bradykinesia), and stooped posture (postural
instability).

The impact on people as per the common knowledge is, men are been more prone i.e.; about 50%. It was mainly prone for the older
people who are 60 years old or more. In these ,10% of patients are diagnosed before they reach their 50.

When someone who is 21-50 years old receives a diagnosis of Parkinson’s disease, it is referred to as early onset Parkinson’s disease,
or young onset Parkinson’s disease. While the symptoms of the disease are mostly the same at whatever age it develops, younger people
will experience the disease differently due to their unique life circumstances.

It is very important for early detection Parkinson’s disease in the affected patients. If diagnosed early the patients can improve their
quality of life even if the disease progresses.

The diagnosis is usually based on a careful examination and history of the patient. The doctor will carry out neurological examination
and observe the changes in gait, handwriting and facial expressions, difficulty in getting up from a chair, walking etc.

As we gone through many articles, it was said that there was

no cure for it i.e., it has no standard treatment for this problem. As per modern science, Parkinson's treatment varies from patient to
patient as per their symptoms. Mainly Parkinson's treatment must include proper medication.
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So, as said it shows its eventual progress while reaching to the advanced stage where the patient may loss his life where as if we can
detect the problem in the earlier stage so that the patient can get a better life. So, as nearly million people suffering from this problem
and losing their life, made us the vision and to know deeper about this project called “Detection of Parkinson’s disease”.

Problem Statement

The risk factors for Parkinson's disease include:

1.Age -

Young adults rarely experience Parkinson’s disease. It ordinarily begins in middle or late life, and the risk increases with age. People
usually develop the disease around age 60 or older.

2.Heredity —

Having a close relative with Parkinson's disease increases the chances that you'll develop the disease.

3.Exposure to toxins —

Ongoing exposure to herbicides and pesticides may slightly increase your risk of Parkinson's disease.

So, in order to detect the Parkinson’s disease in early stage of the patient body using machine learning. Doctors don't know exactly what
causes Parkinson's disease. So, basing on different symptoms the patient is kept under medication. So, basing on those symptoms
detecting the disease plays key role.

But the symptoms of the parkinson’s disease varies from person to person .so some symptoms may be present in one person and some
symptoms may not be. So, here we are taking the vocals as the references with different frequencies and classifying the person’s data.
REQUIREMENT ELICITATION AND ANALYSIS

Existing System

In existing system, PD is detected at the secondary stage only (Dopamine deficiency) which leads to medical challenges. Also doctor
has to manually examine and suggest medical diagnosis in which the symptoms might vary from person to person so suggesting
medicine is also a challenge. Thus the mental disorders are been poorly characterized and have many health complications. PD is
generally diagnosed with the following clinical methods.

Proposed System

Here we will be predicting the disease by means of building a system with the

Patient records/data set that consists the features like various frequencies of voice of a particular person that helps to predict the disease
yes or no i.e., whether Parkinson’s disease is detected or Parkinson’s disease not detected. This can be done by a classifier model which
helps to tell the person to know about his/her health state .

Feasibility Study

The feasibility of the project is analyzed in this phase and business proposal is put forth with a very general plan for the project. During
system analysis the feasibility study of the proposed system is to be carried out. This is to ensure that the proposed system is not a
burden to the company. For feasibility analysis, some understanding of the major requirements for the system is essential.

It is simply an important outcome of preliminary investigation is the determination that the system request is feasible. This is possible
only if it is feasible within limited resources and time.

The different feasibilities that have to be analyzed and the main key consideration involved in the feasibility analysis is /are:

e Operational Feasibility

e Economic Feasibility

e Technical Feasibility

Operational Feasibility: Operational Feasibility deals with the study of prospects of the system to be developed. This system
operationally eliminates all the tensions of the admin and helps him in effectively tracking the project progress. This kind of automation
will surely reduce the time and energy, which was previously consumed in manual work. Based on the study, the system is proved to be
operationally feasible.

Economic Feasibility: Economic Feasibility or Cost-benefit is an assessment of the economic justification for a computer-based project.
As hardware was installed from the beginning & for lots of purposes thus the cost on project of hardware is low. Since the system is
network based, any number of employees connected to the LAN within that organization can use this tool from any time. The Virtual
Private Network is to be developed using the existing resources of the organization. So, the project is economically feasible.
Technical feasibility:

This study is carried out to check the technical feasibility, that is, the technical requirements of the system. Any system developed must
not have a high demand on the available technical resources. This will lead to high demands on the available technical resources. This
will lead to high demands being placed on the client. The developed system must have a modest requirement, as only minimal or null
changes are required for implementing this system.

System Requirements

The system requirements or software requirements is a listing of what software programs or hardware devices are required to operate
the program or game properly. System requirements is a statement that identifies the functionality that is needed by a system in order
to satisfy the user's requirements. They are the first and foremost important part of any project, because if the system requirements are
not fulfilled, then the project is not complete.

A software requirements is a document that captures complete description about how the system is expected to perform. It is usually
signed off at the end of requirements engineering phase.

A software requirement can be of 2 types:

1.Functional Requirements

2.Non-functional Requirements
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Functional requirements:
The functional requirements for a system describe what the system should do. Those requirements depend on the type of software being
developed, the expected users of the software. These are statement of services the system should provide, how the system should react

to particular inputs and how the system should behave in particular situation.
-First, we should import all the necessary datasets.
-We will read the data frame.

-The values in the status are 0 and 1.
-Then fit transform () function is used to fit and transforms data.

SYSTEM REQUIREMENT SPECIFICATION

Functional requirements table

S.no | Requirement | Requirement | Essential Description
no.
1 Loading of data | RS2 essential Dataset should
set be loaded
without any
errors
2 Data cleaning RS3 essential Data should be
cleaned
properly
3 Feature Selection | RS4 essential Feature
selection is
performed
4 Splitting of RS5 essential According to
dataset into train the given ratio
and test data the dataset
should be split
into train and
test data
5 Random forest RS6 essential the model
algorithm is applied should
called for given work without
data set any errors
6 prediction RS7 essential Prediction
should done
without any
error
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SYSTEM DESIGN

System Design is a solution to how to approach to the creation of a system. System Design is the process of designing the architecture,
components, and interfaces for a system so that it meets the end- user requirements. System design is the process of defining the
architecture, components, modules, interfaces and data for a system to satisfy specified requirements. System design could be seen as the
application of the system theory to product development. There is some overlap with the disciplines of the system analysis, system
architecture and system engineering. System modelling is the interdisciplinary study of the use of mobile to conceptualize and construct
system in business and IT development. This important phase provides the understanding and procedural details necessary for
implementing the system recommended in the feasibility study. The design step produces a data design, an architectural design and a
procedural design. The data design transforms the information domain model created during analysis in to the data structures that will be
required to implement the software. The architectural design defines the relationship among major structural components into a procedural
description of the software.

Source code generated and testing is conducted to integrate and validate the software. From a project management point of view, software
design is conducted in two steps.

Preliminary design is connected with the transformation of requirements into data and software architecture.

Detailed design focuses on refinements to the architectural representation that leads the detailed data structure and algorithmic
representations of software.

Reliability in System Design

A system is Reliable when it can meet the end-user requirement. When designing it, we should have planned to implement a set of features
and services in your system. If the system can serve all those features without wearing out then your System can be considered to be
Reliable.

A Fault Tolerant system can be one that can continue to be functioning reliably even in the presence of faults. Faults are the errors that
arise in a particular component of the system. An occurrence of fault doesn’t guarantee Failure of the System. Failure is the state when
the system is not able to perform as expected. It is no longer able to provide certain services to the end-users.

Availability in System Design

Availability is a characteristic of a System which aims to ensure an agreed level of Operational Performance, also known as uptime. It is
essential for a system to ensure high availability in order to serve the user’s requests. The extent of Availability varies from system to
system.

“Suppose when we are designing a Social Media Application then high availability is not much of a need. A delay of a few seconds can
be tolerated. Getting to view the post on Instagram with a delay of 5 to 10 seconds will not be much of an issue. But if you are designing
a system for hospitals, Data center, or Banking, then you should ensure that your system is highly available. Because a delay in the service
can lead to a huge loss.”

So now as we are designing a system regarding hospitals, we should make our system is highly available.

There are various principles you should follow in order to ensure the availability of your system:

*System should not have a Single Point of Failure. Basically, your system should not be dependent on a single service in order to process
all of its requests.

*Because when that service fails then your entire system can be end up becoming unavailable.

*Detecting the Failure and resolving it at that point.

Scalability in System

Design Scalability refers to the ability of the System to cope up with the increasing load. While designing the system you should keep in
mind the load experienced by it. It’s said that if you have to design a system for load X then you should plan to design it for 10X and test
it for 100X. There can be a situation where your system can experience an increasing load.

Swimlane Activity diagram:

The Activity diagrams in Object Oriented design are just like the flow carts that show the sequence of steps that make up a complex
process, such as an algorithm or workflow. Activity diagram are most useful during the initial stages of the design phase.

These can be both sequential and in parallel. They describe the objects used, consumed or produced by an activity and the relationship
between the different activities.

Activity diagrams are not only used for visualizing the dynamic nature of a system, but they are also used to construct the executable
system by using forward and reverse engineering techniques. The only missing thing in the activity diagram is the message part. It does
not show any message flow from one activity to another. Activity diagram is sometimes considered as the flowchart. Although the
diagrams look like a flowchart, they are not. It shows different flows such as parallel, branched, concurrent, and single. Before drawing
an activity diagram, we must have a clear understanding about the elements used in the activity diagram. The main element of an activity
diagram is the activity itself. Activity is a function performed by the system. After identifying the activities, we need to understand how
they are associated with constraints and conditions.

Swimlanes are used to show which activities are performed by which organization in the activity diagram. The lanes are boundaries are
drawn and the activities of a particular organization are drawn in the same lane as that of the organization.

Swim lanes have to be ordered in a Logical Manner. It is suggested to have less than five swim lanes in an activity diagram. Swim lanes
are good in that they combine the activity diagram’s depiction of logic with the interaction diagram’s depiction of responsibility.

Swimlane diagram (use case +activity)
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State Chart Diagram:

A State chart diagram describes a state machine. State machine can be defined as a machine which defines different states of an object
and these states are controlled by external or internal events. As the State chart diagram defines the states, it is used to model the lifetime
of an object. State chart diagram describes the flow of control from one state to another state. States are defined as a condition in which
an object exists and it changes when some event is triggered. The most important purpose of a state chart diagram is to model the lifetime
of an object from creation to termination

Dataset :

The most commonly marked effect is on speech, including (dysarthria) difficulty articulating sounds, (hypophonia) lowered volume, and
(monotone) reduced pitch range. The dataset mainly contains 195 entries that containing with the information of the individual’s vocal
records.

And these vocal records are specified in various forms in 24 columns. It contains average vocal fundamental frequency, maximum vocal
fundamental frequency, minimum vocal fundamental frequency, etc. The dataset consists the information of both Parkinson disease
effected person and healthy person.

It follows the flow of process as following
*Collection of data

*Loading csv data sheet

*Data pre-processing

+Splitting the data set into train and tests sets
*Applying Random Forest Algorithm
*Processes the user data

+Classification of effected person data

sthe accuracy of model

Predicts that the person is with the Parkin
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The following diagram depicts the entire process the prediction system:

Collection of
data

Get the
Classification of Accuracy/

effected person
Aata

CSV data sheet

Apply RANDOM

PROCESSES THE USERDATA FOREST

Train set 80%

MinMax scaler

(-1,1) Test set 20% —

is the execution or practice of a plan, a method or any design, idea, model, specification, standard or policy for doing something. As such,
implementation is the action that must follow any preliminary thinking for something to actually happen.

To provide as much flexibility as possible, the display application is implemented as multiple nearly- independent modules. Each module
is responsible for the display of a particular kind of data and is implemented.
eanalyzing requirements

einstallation

sconfiguration

scustomization

stesting

srunning

ssystems integrations

suser training

edelivery

*making changes

Software Environment

A software development environment (SDE) is the collection of hardware and software tools a system developer uses to build software
systems. When you are developing software, you probably don't want your users to see every messy part of your application creation
process

There 4 different environments in a software development team are shown below: Development environment.

Testing environment. Staging environment. Production environment.

Software Technologies

The software technology used in this project is python.

Python is the fastest growing programming language.It supports multiple programming paradigms,including structured,object-oriented
and functional programming.And it is dynamically- typed and garbage collected.
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It consistently ranks as one of the most popular programming languages.It can be also used on a server to create web applications .
It has a huge number of libraries and frameworks.

Python frameworks are no different; they are a collection of modules and packages.

These frameworks automate common processes and implementation. For instance, developers can focus on application logic rather than
dealing with routinary processes.

The python libraries used are:

enumpy

spandas

*matplotlib

ssklearn

sseaborn

Numpy-

The name “Numpy” stands for “Numerical Python”. It is the commonly used library. It is a popular machine learning library that supports
large matrices and multi-dimensional data. It consists of in-built mathematical functions for easy computations. Even libraries like
TensorFlow use Numpy internally to perform several operations on tensors. Array Interface is one of the key features of this library
Pandas-

pandas is a software library written for the Python programming language for data manipulation and analysis. When we have to work on
Tabular data, we prefer the pandas module. The powerful tools of pandas are Data frame and Series. Pandas has a better performance
when a number of rows is 500K or more.

Matplotlib-

matplotlib() is a library function that is responsible for plotting numerical data. And that’s why it is used in data analysis. It is also an
open-source library and plots high-defined figures like pie charts, histograms, scatterplots, graphs, etc.

Scikit-learn-

We use this as Scikit-learn (). It is a famous Python library to work with complex data. Scikit-learn is an open-source library that supports
machine learning. It supports variously supervised and unsupervised algorithms like linear regression, classification, clustering, etc. This
library works in association with NumPy and SciPy.

Seaborn-

Seaborn is a library that uses Matplotlib underneath to plot graphs. It will be used to visualize random distributions. It is used for data
visualization and exploratory data analysis. Seaborn works easily with

Random Forest Algorithm-

Random forest is a supervised learning algorithm. It can be used for both Classification and Regression problems. It uses an ensemble
learning method known as ‘bagging’ (Bootstrap Aggregation) which is a process of combining multiple classifiers to solve a complex
problem.

Random forest creates various random subsets of the given dataset and passes them to different numbers of decision trees and takes the
prediction from each tree. Based on the majority votes of prediction, random forest takes the average to predict the output and also to
increase the accuracy and overall result. As there are greater numbers of trees in random forests, it prevents the problem of overfitting.
Random forest searches for the most important feature while splitting a node which helps in building a better model.

Python Implementation of Random Forest Algorithm

Here we will implement the Random Forest Algorithm tree using Python. For this, we will use the same dataset "user_data.csv", which
we have used in classification models. By using the same dataset, we can compare the Random Forest classifier with other classification
models such as Decision tree Classifier, KNN, SVM, Logistic Regression, etc.

Implementation Steps are given below:

*Data Pre-processing step

+Fitting the Random forest algorithm to the Training set

*Predicting the test resultTest accuracy of the result. (Creation of Confusion matrix)

*Visualizing the test set result.

csv file

1 |name |MDVP Fo(l MDVP:Fhi( MDVP:Flo( MDVP:litt MDVP:Jitte MDVP:RAF MDVP:PPC Jitter:DDP MDVP:Shir MDVP:Shir Shimmer:# Shimmer:2 MDVP:APC Shimmer:L NHR HNR status RPDE DFA spreadl  spread2 D2 i
phoFLWOl 119.992 157.302 74.997 0.00784 0.00007 0.0037 0.00554 0.01109 0.04374 0.426 0.02182 0.0313 0.02971 0.06545 0.02211 21.033 0.414783 0.815285 -4.81303 0.266482 2.301442
phon_RO1 122.4 148.65 113.819 0.00968 0.00008 0.00465 0.00696 0.01394 0.06134 0.626 0.03134 0.04518 0.04368 0.09403 0.01929 19.085 0.458359 0.819521 -4.07519 0.33559 2.486855
phon_R0O1 116.682 131.111 111.555 0.0105 0.00009 0.00544 0.00781 0.01633 0.05233 0.482 002757 0.03858 0.0359 0.0827 0.01309  20.651 0.429895 0.825288 -4.44318 0.311173 2.342259
phon_RO1 116.676 137.871 111.366 0.00997 0.00009 0.00502 0.00698 0.01505 0.05492 0.517 0.02924 0.04005 0.03772 0.08771 0.01353 20.644 0.434969 0.819235 -4.1175 0.334147 2.405554

phon_RO1 116.014 141.781 110.655 0.01284 0.00011 0.00655 0.00908 0.01966 0.06425 0.584 0.0349 0.04825 0.04465 0.1047 0.01767 19.649 0.417356 0.823484 -3.74779 0.234513 2.33218
7 phon_RO1 120.552 131.162 113.787 0.00968 0.00008 0.00463 0.0075 0.01388 0.04701 0.456 0.02328 0.03526 0.03243 0.06985 0.01222 21.378 0.415564 0.825069 -4.24287 0.299111 2.18756
8 |phon_RO1 120.267 137.244  114.82 0.00333 0.00003 0.00155 0.00202 0.00466 0.01608 0.14 0.00779 0.00937 0.01351 0.02337 0.00607  24.886 0.59604 0.764112 -5.63432 0.257682 1.854785
9 phon_RO1 107.332 113.84 104.315 0.0029 0.00003 0.00144 0.00182 0.00431 0.01567 0.134 0.00829 0.00946 0.01256 0.02487 0.00344 26.892 0.63742 0.763262 6.1676 0.183721 2.064693
0 phon_RO1 95.73 132.068 91.754 0.00551 0.00006 0.00293 0.00332 0.0088 0.02093 0.191 0.01073 0.01277 0.01717 0.03218 0.0107 21.812 0.615551 0.773587 -5.49868 0.327769 2.322511
phon_RO1  95.056 120.103 91.226 0.00532 0.00006 0.00268 0.00332 0.00803 0.02838 0.255 0.01441 0.01725 0.02444 0.04324 0.01022  21.862 0.547037 0.798463 -5.01188 0.325996 2.432792
phon_RO1 88.333 112.24 84.072 0.00505 0.00006 0.00254 0.0033 0.00763 0.02143 0.197 0.01079 0.01342 0.01892 0.03237 0.01166 21.118 0.611137 0.776156 -5.24977 0.391002 2.407313

3 phon_RO1 91904 115.871 86.292 0.0054 0.00006 0.00281 0.00336 0.00844 0.02752 0.249 0.01424 0.01641 0.02214 0.04272 0.01141 21.414 0.58339 0.79252 -4.96023 0.363566 2.642476
4 phon_RO1 136.926 159.866 131.276 0.00293 0.00002 0.00118 0.00153 0.00355 0.01259 0.112 0.00656 0.00717 0.0114 0.01968 0.00581 25.703 0.4606 0.646846 -6.54715 0.152813 2.041277
5 phon_R0O1 139.173 179.139  76.556 0.0039 0.00003 0.00165 0.00208 0.00496 0.01642 0.154 0.00728 0.00932 0.01797 0.02184 0.01041  24.889 0.430166 0.665833 -5.66022 0.254989 2.519422
6 phon_RO1 152.845 163.305 75.836  0.00294 0.00002 0.00121 0.00149 0.00364 0.01828 0.158 0.01064 0.00972 0.01246 0.03191 0.00609 24.922 0.474791 0.654027 -6.1051 0.203653 2.125618
7 phon_RO1 142.167 217.455 83.159 0.00369 0.00003 0.00157 0.00203 0.00471 0.01503 0.126 0.00772 0.00888 0.01359 0.02316 0.00839 25.175 0.565924 0.658245 -5.34012 0.210185 2.205546
8 phon_R0O1 144.188 349.259 82.764 0.00544 0.00004 0.00211 0.00292 0.00632 0.02047 0.192 0.00969 0.012 0.02074 0.02908 0.01859 22.333 0.56738 0.644692 -5.44004 0.239764 2.264501
phon_RO1 168.778 232.181  75.603 0.00718 0.00004 0.00284 0.00387 0.00853 0.03327 0.348 0.01441 0.01893  0.0343 0.04322 0.02919  20.376 0.631099 0.605417 -2.93107 0.434326 3.007463
20 phon_RO1  153.046 175.829 68.623 0.00742 0.00005 0.00364 0.00432 0.01092 0.05517 0.542 0.02471 0.03572 0.05767 0.07413 0.0316 17.28 0.665318 0.719467 -3.94908 0.35787 3.10901
21 phon_RO1 156.405 189.398 142.822 0.00768 0.00005 0.00372 0.00399 0.01116 0.03995 0.348 0.01721 0.02374 0.0431 0.05164 0.03365 17.153 0.649554 0.68608 -4.55447 0.340176 2.856676
22 phon_RO1 153.848 165.738 65.782  0.0084 0.00005 0.00428 0.0045 0.01285 0.0381 0.328 0.01667 0.02383 0.04055 0.05 0.03871 17.536 0.660125 0.704087 -4.09544 0.262564 2.73971
23 phon_RO1  153.88  172.86  78.128 0.0048 0.00003 0.00232 0.00267 0.00696 0.04137 037 0.02021 0.02591 0.04525 0.06062 0.01849  19.493 0.629017 0.698951 -5.18696 0.237622 2.557536
phon_RO1 167.93 193.221 79.068 0.00442 0.00003 0.0022 0.00247 0.00661 0.04351 0.377 0.02228 0.0254 0.04246 0.06685 0.0128  22.468 0.61906 0.679834 -4.33096 0.262384 2.916777
phon_R01 173.917 192.735 86.18 0.00476 0.00003 0.00221 0.00258 0.00663 0.04192 0.364 002187 0.0247 0.03772 0.06562 0.0184  20.422 0.537264 0.686894 -5.24878 0.210279 2.547508
26 phon_RO1  163.656 200.841 76.779 0.00742 0.00005  0.0038 0.0039 0.0114 0.01659 0.164 0.00738 0.00948 0.01497 0.02214 0.01778 23.831 0.397937 0.732479 -5.55745 0.22089 2.692176
27 phDr\ RO1 1044 206.002 77.968 0.00633 0.00006 0.00316 0.00375 0.00948 0.03767 0.381 0.01732 0.02245 0.0378 0.05197 0.02887  22.066 0.522746 0.737948 -5.57184 0.236853 2.846369
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170 197.569 217.627 90.794 0.00803 0.00004 0.0049 0.00448 0.0147 0.02177 0.189 0.01279 0.01272 0.01439 0.03836 0.01337  19.269
171 240301 245.135 219.783 0.00517 0.00002 0.00316 0.00283 0.00949 0.02018 0.212 0.01176 0.01191 0.01344 0.03529 0.00965 21.02
172 24499 27221 23917 0.00451 0.00002 0.00279 0.00237 0.00837 0.01897 0.181 001084 0.01121 0.01255 0.03253 0.01049 21.528
173 112.547 133.374 105.715 0.00355 0.00003 0.00166 0.0019 0.00499 0.01358 0.129 0.00664 0.00786 0.0114 0.01992 0.00435 26.436
174 110739 113.597 100.139 0.00356 0.00003  0.0017 0.002 0.0051 0.01484 0.133 0.00754 0.0095 0.01285 0.02261 0.0043 26.55
175 113.715 116.443 96.913 0.00349 0.00003 0.00171 0.00203 0.00514 0.01472 0.133 0.00748 0.00905 0.01148 0.02245 0.00478  26.547
176 117.004 144466 99.923 0.00353 0.00003 0.00176 0.00218 0.00528 0.01657 0.145 0.00881 0.01062 0.01318 0.02643 0.0059  25.445
177 11538 123.109 108.634 0.00332 0.00003 0.0016 0.00199 0.0048 0.01503 0.137 0.00812 0.00933 0.01133 0.02436 0.00401  26.005
178 116.388 129.038  108.97 0.00346 0.00003 0.00169 0.00213 0.00507 0.01725 0.155 0.00874 0.01021 0.01331 0.02623 0.00415  26.143
179 151737 190.204 129.859 0.00314 0.00002 0.00135 0.00162 0.00406 0.01469 0.132 0.00728 0.00886 0.0123 0.02184 0.0057 24.151
180 14879 158359 138.99 0.00309 0.00002 0.00152 0.00186 0.00456 0.01574 0.142 0.00839 0.00956 0.01309 0.02518 0.00488  24.412
181 148.143 155982 135.041 0.00392 0.00003 0.00204 0.00231 0.00612  0.0145 0.131 0.00725 0.00876 0.01263 0.02175 0.0054  23.683
182 15044 163.441 144736 0.00396 0.00003 0.00206 0.00233 0.00619 0.02551 0.237 0.01321 0.01574 0.02148 0.03964 0.00611  23.133
183 148462 161.078 141.998 0.00397 0.00003 0.00202 0.00235 0.00605 0.01831 0.163 0.0095 0.01103 0.01559 0.02849 0.00639  22.866
184 149.818 163.417 144.786 0.00336 0.00002 0.00174 0.00198 0.00521 0.02145 0.198 0.01155 0.01341 0.01666 0.03464 0.00595  23.008
185 117.226 123.925 106.656 0.00417 0.00004 0.00186 0.0027 0.00558 0.01909 0.171 0.00864 0.01223 0.01949 0.02592 0.00955 23.079
186 116.848 217.552 99.503 0.00531 0.00005 0.0026 0.00346 0.0078 0.01795 0.163 0.0081 0.01144 0.01756 0.02429 0.01179  22.085
187 116.286 177.291 96.983 0.00314 0.00003 0.00134 0.00192 0.00403 0.01564 0.136 0.00667 0.0099 0.01691 0.02001 0.00737 24.199
188 116.556 592.03 86.228 0.00496 0.00004 0.00254 0.00263 0.00762  0.0166 0.154 0.0082 0.00972 0.01491 0.0246 0.01397 23.958
189 116.342 581.289 94.246 0.00267 0.00002 0.00115 0.00148 0.00345 0.013 0.117 0.00631 0.00789 0.01144 0.01892 0.0068  25.023
190 114563 119.167 86.647 0.00327 0.00003 0.00146 0.00184 0.00439 0.01185 0.106 0.00557 0.00721 0.01095 0.01672 0.00703  24.775
191 201774 262.707 78.228 0.00694 0.00003 0.00412 0.00396 0.01235 0.02574 0.255 0.01454 0.01582 0.01758 0.04363 0.04441  19.368
192 174.188 230.978 94.261 0.00459 0.00003 0.00263 0.00259 0.0079 0.04087 0.405 0.02336 0.02498 0.02745 0.07008 0.02764 19.517
193 209.516 253.017 89.488 0.00564 0.00003 0.00331 0.00292 0.00994 0.02751 0.263 0.01604 0.01657 0.01879 0.04812 0.0181 19.147
194 174.688 240.005 74.287 0.0136 0.00008 0.00624 0.00564 0.01873 0.02308 0.256 0.01268 0.01365 0.01667 0.03804 0.10715 17.883
195 198.764 396.961 74.904 0.0074 0.00004 0.0037 0.0039 0.01109 0.02296 0.241 0.01265 0.01321 0.01588 0.03794 0.07223 19.02
196 214.289 260.277 77.973 0.00567 0.00003 0.00295 0.00317 0.00885 0.01884 0.19 001026 0.01161 0.01373 0.03078 0.04398  21.209

0.372222 0.725216 -5.73678 0.164529 2.88245 0.202879
0.371837 0.646167 -7.1697 0.073298 2.266432 0.100881
0.522812 0.646818 -7.3045 0.171088 2.095237 0.09622
0.413295  0.7567 -6.32353 0.218885 2.193412 0.160376
0.36909 0.776158 -6.08557 0.192375 1.889002 0.174152
0.380253  0.7667 -5.9435 0.19215 1.852542 0.179677
0.387482 0.756482 -6.01256 0.229298 1.872946 0.163118
0.405991 0.761255 -5.96678 0.197938 1.974857 0.184067
0.361232 0.763242 -6.01689 0.109256 2.004719 0.174429
0.39661 0.745957 -6.48682 0.197919 2.449763 0.132703
0.402591 0.762508 -6.31199 0.182459 2.251553 0.160306
0.398499 0.778349 -5.71121 0.240875 2.845109 0.19273
0.352396 0.75932 -6.26145 0.183218 2.264226 0.144105
0.408598 0.768845 -5.70405 0.216204 2.679185 0.19771
0.329577 0.75718 -6.27717 0.109397 2.209021 0.156368
0.603515 0.669565 -5.61907 0.191576 2.027228 0.215724
0.663842 0.656516 -5.19886 0.206768 2.120412 0.252404
0.598515 0.654331 -5.59258 0.133917 2.058658 0.214346
0.566424 0.667654 -6.: 0.15331 2.161936 0.120605
0.528485 0.663884 -6.35902 0.116636 2.152083 0.138868
0.555303 0.659132 -6.71022 0.149694 1.91399 0.121777
0.508479 0.683761 -6.93447 0.15989 2.316346 0.112838
0.448439 0.657899 -6.53859 0.121952 2.657476 0.13305
0.431674 0.683244 -6.19533 0.129303 2.784312 0.168895
0.407567 0.655683 -6.7872 0.158453 2.679772 0.131728
0.451221 0.643956 -6.74458 0.207454 2.138608 0.123306
0.462803 0.664357 -5.72406 0.190667 2.555477 0.148569
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The following diagram depicts the entire process the prediction system:
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Get the
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effected person
Aata
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Apply RANDOM

FOREST
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Train set 80%

MinMax scaler

(-1,1) Test set 20% —

is the process of evaluating a system or its component(s) with the intent to find whether it satisfies the specified requirements or not. In
simple words, testing is executing a system in order to identify any gaps, errors, or missing requirements in contrary to the actual
requirements.

The main purpose of testing is to discover errors and it is a process to check the functionality of components. It ensures that software
systems meets its requirements and user expectations without fault .

Software Testing is an important element of quality assurance and represents ultimate view of specification and design.

An early start to testing reduces the cost and time to rework and produce error-free software that is delivered to the client. However in
Software Development Life Cycle (SDLC), testing can be started from the Requirements Gathering phase and continued till the
deployment of the software.

It also depends on the development model that is being used. For example, in the Waterfall model, formal testing is conducted
in the testing phase; but in the incremental
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Testing

is the process of evaluating a system or its component(s) with the intent to find whether it satisfies the specified requirements or not. In
simple words, testing is executing a system in order to identify any gaps, errors, or missing requirements in contrary to the actual
requirements.

The main purpose of testing is to discover errors and it is a process to check the functionality of components. It ensures that software
systems meets its requirements and user expectations without fault .

Software Testing is an important element of quality assurance and represents ultimate view of specification and design.

Testing can also be defined as —

A process of analyzing a software item to detect the differences between existing and required conditions (that is defects/errors/bugs) and
to evaluate the features of the software item.

When to Start Testing?

An early start to testing reduces the cost and time to rework and produce error-free software that is delivered to the client. However in
Software Development Life Cycle (SDLC), testing can be started from the Requirements Gathering phase and continued till the
deployment of the software.

It also depends on the development model that is being used. For example, in the Waterfall model, formal testing is conducted in the
testing phase; but in the incremental model, testing is performed at the end of every increment/iteration and the whole application is tested
at the end.

Testing is done in different forms at every phase of SDLC —

During the requirement gathering phase, the analysis and verification of requirements are also considered as testing.

Reviewing the design in the design phase with the intent to improve the design is also considered as testing.

Testing performed by a developer on completion of the code is also categorized as testing.

When to Stop Testing?

It is difficult to determine when to stop testing, as testing is a never-ending process and no one can claim that a software is 100% tested.
The following aspects are to be considered for stopping the testing process —

Testing Deadlines

Completion of test case execution

Completion of functional and code coverage to a certain point

White Box Testing
White box testing is a software testing method in which the internal structure/design/implementation of the item being tested is known to
the tester. Implementation and impact of the code are tested.

It is a way of testing the software in which the tester has knowledge about the internal structure or the code or the program of the software.
scode implementation is necessary for white box testing.

«It is mostly done by software developers.

*Knowledge of implementation is required.

oIt is the inner or the internal software testing.

«It is the Structural test if the software.

*This type of testing is software is started after detail design document.
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Test case table-1

Test -
Requirements | Req Essential | Description Expected Actual Result
S.no | Case no. Output Output
i The dataset The
Dataset is .
Loading of . downloaded should be | dataset is
1 | TC1 RS2 | essential loaded loaded | SUCCESS
dataset and then . .
without without
loaded
any errors | any errors
Test case table-2
Test | Requirements
Req ’ I Expected Actual
510 | Case no. Essential | Description Output Output Result
o | (rea)
Dataset is
Data
| s
if an nuII’ cleaned No null
TC2 | Data Cleaning | RS3 | essential y and should | valuesare | SUCCESS
2 values are
and should found
found they :
contain no
Bpuld be null values
handled
Test case table-3
Test | Requirements
R Essential | Description rpegied Actual Result
S.no | Case no. Output Output
Heatmap | Heatmap
shows IS
Feature whether all | generated
Feature . selection is columns | and all the
3 Tes3 Selection RS4 | essential done using are features SUCCESS
heatmap relevant to | are found
the target to be
or not significant
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Test case
table-4
Test .
Requirements Req Essential | Description Expected Actual Result
S.no | Case no. P Output Output
o, | (red)
Actc(:)otrr(]jelng The given
Splitting of the Dalt.as.et IS given ratio da}?ls?t IS
4 dataset into . split into the dataset | P itinto
TC4 . RS5 | essential | train and test train and | SUCCESS
train and test data in th should be q
data ata}lnt € split into te_st ata
ratio 8:2 . in 8:2
train and ratio
test data '
Test case
table-5
Test | Requirements
Req Essential | Description Expected Actual Result
S.no | Case no. Output Output
The model
Random forest Random applied Result is
5 | 1c5 | algorithmis | peg | essential fogests should 1 - <sified | SUCCESS
called for algorlthm IS V_VOI‘k (yes/no)
given data set applied without
any errors
Test case
table-6
Test | Requirements
Req Essential | Description Expected Actual Result
S.no | Case no. Output Output
evaluation glletr?es
6 Evaluation of Accuracy, properties P gre
TC6 model RS7 | essential | precision are are measured SUCCESS
measured measured and
properly compared
CONCLUSION

Parkinson’s disease affects the CNS of'the brain and has yet no treatment unless it’s detected early. Late detection leads to no treatment
and loss of life. Thus its early detection is significant. For early detection of the disease, we utilized machine learning algorithms.
This Project entitles “Machine learning based parkinson’s disease prediction system” which attempts to predict the health status of
the person (i.e, whether the person is suffering from parkinson’s disease or not).In this Machine learning project, we developed a
module using the Random Forest Classifier of the sklearn module of python to detect if an individual has Parkinson’s Disease or not,
We got the machine learning model with 97.43% accuracy ,which is good as our dataset contains less records. Where the existed
system has the accuracy of 94.91% with the same classifier that is used in the proposed system.

FUTURE SCOPE

No cure for Parkinson’s Disease exists today, but research is ongoing and medications or surgery can often provide substantial
improvement with motor symptoms. It would be better if there is a website that helps the patients those are suffering from Parkinson’s
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Disease by providing a proper health care remedies, not only detecting through the limited features but also including the symptoms
of the disease. But as these symptoms become more obvious, people may have difficulty walking, talking, or completing other simple
tasks. Not everyone with one or more of these symptoms has PD, as the symptoms appear in other diseases as well.
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