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DETECTION OF PARKINSON’S USING MACHINE 
LEARNING TECHNIQUES 
 
Abstract 
 

Technology plays a crucial role in our 
lifestyle, healthcare, and resource and asset 
maintenance in this global era. Technology 
has been developing at a rapid rate to combat 
the various diseases and symptoms that are 
currently affecting the world. Parkinson's 
disease is one such condition. 
 

Parkinson's disease is a degenerative 
disorder that has far-reaching effects on the 
nervous  system   and all the parts of the body 
that it regulates. Large medical datasets are 
available in many data sources and are 
utilized to diagnose the illnesses. It is one of 
the most debilitating and chronic movement 
disorders. It is currently untreatable but is the 
second most disorders of the Nervous System 
that causes functional impairment and 
shortens life expectancy. Prediction is vitalto 
patient recovery in the early phases. Machine 
learning can facilitate this procedure. 
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I. INTRODUCTION 
 

Parkinson's disease (PD) is a condition of the degenerating nervous system that 
impairs movement by producing stiffness, tremor, and issues with balancing, coordinating, 
and moving. In most cases, Parkinson's disease begins with very modest symptoms before 
gradually worsening over time. It affects mostly people who are more than 50 years of age, 
there are also cases when people below that age also get affected with it and that cases is 
called young- onset Parkinson’s or YOPD. 
 

Technology plays an essential role in our lifestyle and in the field of health care, it has 
been developing at a rapid rate to combat the various diseases and symptoms that are 
currently affecting the world. Parkinson's disease is one such condition. A neurological 
condition affecting the brain, Parkinson's Disease. It also makes the body stiff and causes 
tremors in the hands and body. There is no effective treatment or cure available currently. 
Treatment is only possible when the condition is discovered early or at its onset. In addition 
to lowering the cost of the disease, these may also save lives. As a result, we employ 
numerous machine learning strategies and Python libraries to create a model that can 
accurately detect the presence of sickness in an individual's body. To diagnose disease, the 
current models rely on either image or audio analysis. We encourage the creation of a new 
model that uses both. 
 
1. Objectives: Understanding Parkinson's disease and identifying the disease's early signs 

are the key goals. 
 
2. Motivation of the Research: Even though Parkinson's One of the most terminal, 

untreatable, and neurodegenerative conditions is Parkinson's disease. It can't be cured  or  
prevented.  People  suffer  from  it  for  a  long  time  before  they  are diagnosed. 

 
According to the anticipated outcomes, In the world, 7–10 million people suffer 

with Parkinson's disease. Even though people over 50 have a higher risk of developing 
Parkinson’s disease, only about 4% of people under 50 are diagnosed with the disease. 
Death results if these symptoms are not discovered early on. 

 
As a result, researchers have only discovered the symptoms and the underlying 

causes of the disease up to this point. However, very few symptoms have been alleviated, 
and many others remain unsolved. a screening method for the disease is urgently needed. 
It's crucial that we develop a way to anticipate it in its earliest phases. 

  
3. Research Scope: The goals of this research are to (1) validate existing PD diagnostic tool 

identification methods, and (2) classify people as either healthy or affected by PD 
utilizing machine learning-based algorithms and techniques. 

 
4. Proposed System: Machine learning techniques can handle the issue with the fewest 

possible errors. The UCI device acquiring library's Parkinson's disease audio dataset is 
used as input. When the spiral design inputs of people without Parkinson's and those with 
the condition are combined, our suggested strategy yields reliable findings. Due to the 
combination of all the impacts, the doctor can determine if anything is normal or 
abnormal and then give medication based only on the afflicted stage. 
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5. Overview of the Research: Movement is disrupted by Parkinson's disease, an emerging 
neurodegenerative disease, Parkinson's disease. A slight tremor in one hand may be the 
first indicator of a progressive set of symptoms. While tremors are characteristic of this 
disorder, stiffness or slowness of movement are also common.  In the beginning of  
Parkinson's, your  facial expressions may be flat. Maybe you shouldn't wander about with 
your hands outstretched. It may also cause your speech to become slurred or weak. 
Parkinson's disease symptoms grow as the disease progresses. Medications may 
dramatically increase your symptoms, and Parkinson's disease is currently untreatable. In 
severe cases, surgery to treat symptoms and regain function in affected areas of the brain 
may be advised by your doctor. 

 
6. Problem Definition: In many cases, a neurological record of the patient and motor skill 

observations are necessary to find out if someone has Parkinson’s Disease. When the 
diagnosis is first made and the motor consequences are not yet severe, it becomes more 
challenging for the clinician. In order to monitor the disease’s progression over time, a 
patient needs to return to the clinic frequently. The efficient screening procedure can be 
more beneficial and does not necessitate a medical visit. Voice recordings are regarded as 
a useful diagnostic tool because Parkinson’s disease suffers have distinctive voice 
characteristics. Before seeing a doctor, using AI computations on the discourse dataset to 
precisely determine the illness might be a helpful screening step. 

 
II. LITERATURE REVIEW 
 

Parkinson's disease (PD) is typically identified through medical intervention and 
clinical signs, such as the description of motor symptoms. Traditional diagnostic techniques 
may be subject to subjectivity and misclassification since they depend on the evaluation of 
motions that are frequently imperceptible to human  eye and hence challenging to discern. 
 

As a result, these symptoms are frequently disregarded, making it challenging to make 
the importance of early Parkinson's disease. These problems must be resolved to enhance the 
PD diagnosis and assessment processes, machine learning algorithms have been applied to 
categories PD and healthy controls or patients with similar clinical presentations. The 
primary objective of the suggested system is to get beyond the shortcomings of the current 
one and develop a system that is accurate enough to identify Parkinson disease in its earliest 
stages.[1] 
 

In order to accurately and objectively diagnose the initial stages of Parkinson's disease 
have been studied utilizing deep dense ANNs (Artificial Neural Networks) applied to voice 
recordings and large- scale picture categorization of gait data turned into spectrograms.[2] 
Using Logistic Regression, Random Forests, Boosted Trees, and Support Vector Machine, 
four machine learning methods that are gaining popularity in biomedicine, we develop a 
predictive model that can differentiate between early PD and healthy normal. 
 

To assess the robotic learning methods, we performed validation on both a subject- 
and record-level. We discover that these techniques accurately and effectively (both >95%) 
discriminate between early PD and healthy normal. A statistically significant fit of the data 
by the logistic model indicated that predictions could be made using it. By using machine 
learning to combine the items in a questionnaire, these prediction models. may be able  to  
help  physicians with the diagnostic process.[3] 
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We described a unique approach to Parkinson's disease identification based on the 
expression of facial features. First, we discussed the characteristics that could distinguish 
Parkinson’s from the healthy control group. 
 

The characteristics that described variations in how people expressed fear at the time 
were the most significant in 
  

Terms of statistics. In comparison to other classifiers, the XGBoost classifier excelled, 
achieving 0.69 total accuracy. 
 
III.  METHODOLOGY/ MATERIALS 
 

Exploratory Data Analysis is the first attempt, A loaded and pre-processed dataset is 
ready for analysis. identify the crucial characteristics necessary for accurate models. 
 

For this purpose, Feature Importance analysis is used. This is a group of methods that 
assign scores to each feature that is used in a prediction from the input data. The dataset can 
be better understood through feature importance analysis. 
 

The features that are more relevant to the target are highlighted by the relative scores. 
A dataset-fitted predictive model determines the scores that are most significant. After setting 
up the information and acquiring significant understanding about significant highlights from 
the information is executing different demonstrating strategies. Using both the training data 
and the test data, the modelling techniques are put to the test to see how accurate the models 
are. 
 
The following is a list of the various modelling methods suggested for use: 
 
1. Support Vector Machine: A new type of learning program called the Support Vector 

Machine is based on the most recent developments in mathematical learning vision. It is 
your algorithm, and it works with both linear and indirect data. Converts the original data 
to a higher magnitude, from which it uses important training tuples known as support 
vectors to locate the topflight of data segmentation. Separating the hyper plane officially 
defines the discriminatory category known as the Support Vector Machine. This distance 
is called a functional margin because it usually reduces the separator generalization error. 
The useful data that is created is then used with the preloaded SVM algorithm. 

 
2. XGBOOST: XGBOOST is a software algorithm. Recently, this has dominated applied 

technology education. An implementation of gradient-boosted choice timber is the 
XGBoost set of rules. That evolved into the design for overall performance and speed. 

 
3. Code: Importing the NumPy, Pandas,Sklearn, and XGBoost libraries 
 
IV.  IMPLEMENTATION 
 

The basic flow of data through the various Parkinson's disease detection steps is 
depicted in the Data flow diagram. In the initial step we will gather information like from the 
patient with various clinical hardware. 
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The process for training the data, which will be classified using various ML 
algorithms, is now sending the collected data. 
The Train and Test datasets will be sent to determine whether a patient has the disease after 
they have been classified. 
 

In this article, we use machine learning to forecast Parkinson's disease by explaining 
several different approaches. 
 

 Data Collection 
 Pre-processing 
 Model Selection 
 Choosing a model through training 
 Evaluation 
 Forecasting 

  
We will construct a model employing an XGB Classifier in this Python machine 

learning project by making use of the Python libraries scikit-learn, numpy, pandas, and XG 
boost. It is an illness that affects the nerve system. This disease affects approximately 1 
million people worldwide today. Neurodegenerative dopamine-producing neurons are 
produced in the brain because of this disorder. The body's symptoms can be detected by the 
following system. 
 

The project will be made by another AI calculation called the XG Boost. The XG 
Boost algorithm was created with a focus on optimising speed and performance within the 
realm of machine learning. XG Boost represents Outrageous Slope Supporting and depends 
on decision trees. We will import the XGB Classifier from the XG boost library into this 
project; to develop a model that can precisely determine whether a person has Parkinson's 
disease. 
 
1. Architecture Diagram 

 

 
 

Figure 1: Architecture Diagram 
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2. Data Flow Diagram 
 

 
 

Figure 2: Data Flow Diagram 
  
3. ER Diagram 
 

 
 

Figure 3: ER Diagram 
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4. Sequence Diagram 
 

 
Figure 4:

  
V. TESTING 
 
1. Testing of Units: During this phase of software testing, a thorough examination of 

individual modules and components is conducted. The proposed initiative involves the 
collection and evaluation of an individual's data. Upon examination of data from a 
singular entity, the precision is recorded at 100%.

 
2. Testing for Integraion: This could refer to a stage of software testing where discrete 

components are integrated and evaluated as w
information  is  collected  and  analysed.  The  precision  is  94.87%.  This  testing  will 
examine the entire endeavour at once. It reduces the duration and difficulty of integration 
examination. 

 
3. Functional Evalutions: Software testing of this type confirms the program's compliance 

with its functional specifications and requirements. This test uses a machine learning 
algorithm to identify Parkinson's disease. The ML algorithm will boost productivity.
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During this phase of software testing, a thorough examination of 
individual modules and components is conducted. The proposed initiative involves the 

and evaluation of an individual's data. Upon examination of data from a 
singular entity, the precision is recorded at 100%. 

This could refer to a stage of software testing where discrete 
components are integrated and evaluated as whole. In the proposed framework, the 
information  is  collected  and  analysed.  The  precision  is  94.87%.  This  testing  will 
examine the entire endeavour at once. It reduces the duration and difficulty of integration 

Software testing of this type confirms the program's compliance 
with its functional specifications and requirements. This test uses a machine learning 
algorithm to identify Parkinson's disease. The ML algorithm will boost productivity.
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The following steps are often included in functional testing:
 

 Determining the expected functionality of the software.
 Generate input data in accordance with the function's requirements.
 The parameters of the function are used to determine the outcome.
 Run the test instance. 
 Evaluate actual and predicted outcomes.

 
 
VI.   THE INPUT - OUTPUT 
 

 

  

 
Figure 6:
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Determining the expected functionality of the software. 
Generate input data in accordance with the function's requirements. 
The parameters of the function are used to determine the outcome. 

Evaluate actual and predicted outcomes. 

Figure 5: Data set 

Figure 6: Inspecting missing values checks 
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Figure 7: Graph 
 

It represents the characteristics and names where labels act as the data's output and 
features act as its input. After applying features and labels, we receive 147 1s, which 
indicates that the person has Parkinson's disease, and 48 0s, which indicates that the person is 
not impacted by the condition. 

 

 
 

Figure 8: Data set for training and testing 
  
1. XGBoost: The XGBoost algorithm is a machine learning technique. Recently, applied 

gadget learning has been dominating the field. The XGBoost algorithm is a computational 
implementation of gradient boosting decision trees. The aforementioned alteration was 
made with the intention of enhancing both the swiftness and efficiency of the design. 
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Figure 9: Using XGB classifier to predict data values

 
It depicts a confusion grid, which is a tabular representation of the 

classification model. The model’s accuracy is indicated by the number of correct and 
incorrect predictions it produces, thereby providing a comprehensive evaluation of its 
performance. Six out of thirty
predicted values were inaccurate.

 

  
Figure 11:
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Using XGB classifier to predict data values 
 

Figure 10: Confusion grid 

It depicts a confusion grid, which is a tabular representation of the 
classification model. The model’s accuracy is indicated by the number of correct and 
incorrect predictions it produces, thereby providing a comprehensive evaluation of its 
performance. Six out of thirty-one predicted values were accurate, while one out of one 
predicted values were inaccurate. 

Figure 11: XGBoost Accuracy 
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It depicts a confusion grid, which is a tabular representation of the accuracy of a 
classification model. The model’s accuracy is indicated by the number of correct and 
incorrect predictions it produces, thereby providing a comprehensive evaluation of its 

le one out of one 
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2. Decision Tree Classifier: It is an algorithm for machine learning in which the data is 
always split up based on certain factors. Nodes and leaves, which we have also brought 
in, are the main parts: 
 

 
 

Figure 12: Predicting data set of Decision Tree Classifer 
 

It shows how the Decision Tree Classifier predicts the data set. 
 

 
 

Figure 13: Model Confusion matrix 
 

 
 

Figure 14: Decision tree model accuracy 
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3. Navie Bayes: It's an AI technique for addressing classification issues and making 
predictions; it's grounded in Bayes' theorem. Here, we employed a Gaussian distribution 
to make predictions across three distinct models. Therefore, this is also a sklearn library 
import. 

  

 
 

Figure 15: Navie Bayes data prediction 
 

 
 

Figure 16: Confusion grid 
 

 
 

Figure 17: Navie Bayes Accuracy 
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VII. HARDWARE AND SOFTWARE REQUIREMENTS 
 
1. Hardware specification 
 

 Processor: Any Processor above 500 MHz Ram: 4 GB 
 Hard Disk: 4 GB 
 Input device: Standard Keyboard and Mouse. Output device: VGA and High 

Resolution Monitor. 
 
2. Software Specification 
 

 Operating System: Windows 7 or higher Programming language: Python and related 
libraries. Software: Anaconda Version 3.6 

 
VIII. RESULTS / DISCUSSION 
 

The Random Forest classification model  demonstrates  a  91.835% accuracy  rate  
and  a  sensitivity  of  0.95  in the classification of Parkinson's disease utilizing vowel 
phonation data. The Random Forest algorithm yields optimal outcomes as it assigns equal 
importance to all 22 attributes present in the MDVP dataset. The present report provides an 
analysis of the accuracy and sensitivity of the SVM model, which yielded results of 91.836% 
and 0.94, respectively, subsequent to the application of PCA to the dataset. 
 

According to the models, the probability of obtaining false positives in the outcomes 
is zero. The K-nearest neighbor (KNN) model is effective  for  datasets  with  balanced  class  
distribution,  as  it  allows  for  classification  into  two categories  without  making  any  
underlying  data  assumptions.  This treatment  modality   is   non-   invasive, straightforward, 
and precise, and has demonstrated efficacy in affording enduring alleviation to individuals 
with Parkinson's disease across the globe. 
 
 It is suggested  that in  forthcoming  studies, the utilization  of both  audio  and  REM sleep  
data  be considered   for enhanced outcomes, as the use of solely audio data is deemed 
inadequate as a biomarker for the classification of Parkinson's disease. It is anticipated that 
the outcomes of this study will encourage the utilization of mobile recorded audio for the 
purpose of Parkinson's disease classification through telemedicine. 
 
IX.  CONCLUSION 
 

In this study, we attempt to create a Parkinson's disease diagnostic model. In this 
research, we evaluated different feature measurements and classifiers to identify healthy 
individuals from Parkinson's sufferers. There is currently no recognized treatment for 
Parkinson's disease, a brain disorder that affects the central nervous system (CNS). A lack of 
treatment and death result from late detection. Consequently, early detection is essential. For 
early disease detection, we utilized machine learning algorithms like SVM (Support Vector 
Machine), Decision Tree, Random Tree Classifier, and neural networks due to their 
efficiency and quick retrieval. Most importantly, speech processing has a lot of potential for 
detecting, categorizing, and diagnosing Parkinson's disease. We anticipate that more medical 
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tools and technologies based on machine learning will soon be available to save people from 
this disease. 
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