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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 o f 

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: 

●Operational Feasibility 

●Economic Feasibility 

●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 
no. 

Essential Description 

1 Loading of data 
set 

RS2 essential Dataset should 

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 
dataset into train 
and test data 

RS5 essential According to 

the given ratio 

the dataset 

should be split 

into train and 
test data 

5 Random forest 

algorithm is 

called for given 
data set 

RS6 essential the model 

applied should 

work without 
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 

•the accuracy of model 

•Predicts that the person is with the Parkin 

 

 

 

 

 

 

User  Analyst 

Loading

dataset 

Preprocessing 

Train/Test 

Feature Selection 

Building

model 

Accuracy 

Prediction 
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The following diagram depicts the entire process the prediction system: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 

•analyzing requirements 

•installation 

•configuration 

•customization 

•testing 

•running 

•systems integrations 

•user training 

•delivery 

•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: 

•numpy 

•pandas 

•matplotlib 

•sklearn 

•seaborn 

  

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 
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The following diagram depicts the entire process the prediction system: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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. 

•code implementation is necessary for white box testing. 

•It is mostly done by software developers. 

•Knowledge of implementation is required. 

•It 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 

no. 

 
Essential 

 
Description 

 

Expected 

Output 

 

Actual 

Output 

 
Result 

S.no Case 

no. 
(req) 

 

 

1 

 

 

TC1 

 

 
Loading of 

dataset 

 

 

RS2 

 

 

essential 

 
Dataset is 

downloaded 

and then 

loaded 

 

The dataset 

should be 

loaded 

without 

any errors 

 

The 

dataset is 

loaded 

without 

any errors 

 

 

SUCCESS 

 

Test case table-2 

 
 

Test Requirements 
 
Req 

no. 

 

Essential 

 

Description 

 
Expected 

Output 

 
Actual 

Output 

 

Result 
S.no Case 

no. 
(req) 

 

 

 

2 

 

 

 
TC2 

 

 

 
Data Cleaning 

 

 

 
RS3 

 

 

 
essential 

Dataset is 

checked for 

null values, 

if any null 

values are 

found they 

should be 
handled 

Data 

should be 

cleaned 

and should 

and should 

contain no 

null values 

 

 
No null 

values are 

found 

 

 

 
SUCCESS 

 

Test case table-3 

 
 

Test Requirements 
 
Req 

no. 

 

Essential 

 

Description 

 
Expected 

Output 

 
Actual 

Output 

 

Result 
S.no Case 

no. 
(req) 

 

 

 

 

 

3 

 

 

 

 

 
TC3 

 

 

 

 
 

Feature 
Selection 

 

 

 

 

 
RS4 

 

 

 

 

 
essential 

 

 

 
 

Feature 

selection is 

done using 

heatmap 

 

 
Heatmap 

shows 

whether all 

columns 

are 

relevant to 

the target 

or not 

 

 
Heatmap 

is 

generated 

and all the 

features 

are found 

to be 

significant 

 

 

 

 

 
SUCCESS 
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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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