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Abstract— Parkinson's disease is a progressive 

neurodegenerative disorder and chronic disease that affects 

millions of people worldwide. Early diagnosis of Parkinson's 

disease is crucial for effective treatment and management of 

the disease. In recent years, machine learning (ML) algorithms 

have shown great promise in detecting Parkinson's disease 

using various types of data such as medical images, voice 

recordings, and sensor data. This paper reviews recent 

advances in Parkinson's disease detection using ML algorithms 

and highlights the challenges and opportunities in this field. 

We summarize the key features and datasets used in 

Parkinson's disease detection, as well as the different types of 

ML algorithms employed. We also discuss the potential 

benefits and limitations of using ML algorithms for 

Parkinson's disease detection, such as the need for large and 

diverse datasets, interpretability of ML models, and ethical 

considerations. Overall, ML algorithms have the potential to 

enhance the accuracy and efficiency of Parkinson's disease 

detection, leading to earlier diagnosis and better patient 

outcomes.  
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I. INTRODUCTION (HEADING 1) 

Parkinson's disease is a neurodegenerative disorder that 

affects a significant portion of the global population, 

particularly those over the age of 60. Early detection and 

accurate diagnosis of Parkinson's disease are crucial for 

effective treatment and management of the condition. 

Machine learning (ML) algorithms have emerged as a 

promising tool for the detection and diagnosis of Parkinson's 

disease, leveraging features extracted from various sources, 

including voice, gait, and biomedical signals. This paper 

provides a comprehensive review of recent research on 

Parkinson's disease detection using ML algorithms, covering 

various techniques such as support vector machines, random 

forest, artificial neural networks, and more. The results of 

these studies demonstrate the potential of ML algorithms in 

accurately identifying Parkinson's disease and distinguishing 

it from other neurological disorders. With further research 

and development, ML-based diagnostic tools could 

significantly improve early detection and management of 

Parkinson's disease, leading to better patient outcomes. 

 

 

II. LITURATURE SURVEY 

Parkinson's disease (PD) is a neurodegenerative disorder 
that affects a significant portion of the population worldwide. 
PD is characterized by the degeneration of dopaminergic 
neurons in the substantia nigra region of the brain, resulting 
in various motor and non-motor symptoms such as tremors, 
rigidity, bradykinesia, and cognitive impairment (1). As the 
disease progresses, the symptoms become more severe, 
leading to a significant reduction in the quality of life for 
patients and their families. Currently, there is no cure for 
Parkinson's disease, but early detection and treatment can 
help to manage the symptoms and improve patient outcomes. 

In recent years, there has been a growing interest in using 
machine learning (ML) algorithms for the early detection of 
Parkinson's disease (2). ML algorithms can analyze various 
types of data, such as medical images, voice recordings, and 
sensor data, to identify patterns and features that can be used 
to diagnose and monitor the disease. These algorithms have 
the potential to enhance the accuracy and efficiency of 
Parkinson's disease detection, leading to earlier diagnosis and 
better patient outcomes. 

Several studies have explored the use of ML algorithms 
for Parkinson's disease detection using various types of data. 
For example, a study by Arora et al. (3) used voice 
recordings and ML algorithms to diagnose Parkinson's 
disease with an accuracy of 96.2%. Another study by Espay 
et al. (4) used sensor data from wearable devices and ML 
algorithms to differentiate between Parkinson's disease and 
essential tremor with an accuracy of 93%. In addition, 
several studies have explored the use of medical imaging and 
ML algorithms for Parkinson's disease detection (5,6). 

Despite the potential benefits of using ML algorithms for 
Parkinson's disease detection, there are several challenges 
that need to be addressed. For example, the interpretability of 
ML models, the need for large and diverse datasets, and 
ethical considerations are critical issues that need to be 
addressed (7). Nevertheless, the use of ML algorithms for 
Parkinson's disease detection represents a promising avenue 
for future research. 

This paper provides an overview of recent advances in 
Parkinson's disease detection using ML algorithms. We 
summarize the key features and datasets used in Parkinson's 
disease detection, as well as the different types of ML 
algorithms employed. We also discuss the potential benefits 
and limitations of using ML algorithms for Parkinson's 
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disease detection, such as the need for large and diverse 
datasets, interpretability of ML models, and ethical 
considerations. Finally, we highlight the challenges and 
opportunities in this field, and discuss future directions for 
research. 

III. DATA SOURCE AND PERFORMANCE METRICS 

A. Data Source 

The data sources used for Parkinson's disease detection 
using ML algorithms can vary depending on the type of data 
being analyzed. Some common sources of data include 
speech recordings, gait data, and biological signals such as 
EEG and EMG. 

The "parkinsons.data" file is a dataset commonly used in 
research related to Parkinson's disease detection using 
machine learning algorithms. The dataset contains 5,875 
rows and 23 columns, with each row representing a speech 
recording from individuals with and without Parkinson's 
disease. 

The first column of the dataset contains the name of the 
subject, while the second column indicates whether the 
subject has Parkinson's disease (1) or not (0). The remaining 
columns (3-23) contain a variety of acoustic features 
extracted from the speech recordings, including measures of 
fundamental frequency, vocal intensity, jitter, and shimmer. 

The dataset was originally created by Max Little from the 
University of Oxford and made available on the UCI 
Machine Learning Repository. The dataset has been used in a 
number of studies to develop and evaluate machine learning 
models for Parkinson's disease detection using speech 
analysis. 

B. Performance Metrics 

In terms of performance metrics, studies typically use 

measures such as sensitivity, specificity, accuracy, and area 

under the curve (AUC) to evaluate the performance of ML 

algorithms in detecting PD. Sensitivity measures the 

proportion of true positive cases correctly identified by the 

model, while specificity measures the proportion of true 

negative cases correctly identified. Accuracy is the overall 

proportion of correctly classified cases, while AUC provides 

a measure of the model's ability to discriminate between 

positive and negative cases. Other performance metrics used 

in some studies include precision, recall, F1-score, and 

Cohen's kappa coefficient. 

IV. ROLE OF MACHINE LEARNING ALGORITHMS IN 

PARKISON’S DISEASE DETECTION 

 
Several machine learning (ML) algorithms have been 

used for Parkinson's disease (PD) detection using different 
types of data, such as speech, gait, and biological signals. 
Here, we summarize some of the key findings from studies 
that have compared the performance of different ML 
algorithms for PD detection. 

Support Vector Machines (SVMs): SVMs have been 
widely used for PD detection and have shown promising 
results. One study that compared SVMs with other classifiers 
for speech-based PD detection found that SVMs had the 
highest accuracy and AUC. 

Random Forest (RF): RF is another popular algorithm for 
PD detection. A study that compared RF with other ML 
algorithms for gait-based PD detection found that RF had the 
highest accuracy and AUC. 

Artificial Neural Networks (ANNs): ANNs have also 
been used for PD detection with good results. A study that 

compared ANNs with other classifiers for EEG-based PD 
detection found that ANNs had the highest accuracy. 

Deep Learning (DL): DL is a type of neural network that 
has shown promising results for PD detection. A recent study 
that compared DL with other ML algorithms for speech-
based PD detection found that DL had the highest accuracy 
and AUC. 

K-Nearest Neighbors (KNN): KNN is a simple and 
intuitive ML algorithm that has been used for PD detection. 
A study that compared KNN with other classifiers for gait-
based PD detection found that KNN had the highest accuracy 
and sensitivity. 

In conclusion, the choice of ML algorithm for PD 
detection may depend on the type of data being analyzed, the 
specific features being used, and the performance metrics of 
interest. However, SVMs, RF, ANNs, DL, and KNN are all 
promising options for PD detection using different types of 
data. 

It is worth noting that some studies have also explored 
the use of ensemble methods, which combine multiple ML 
algorithms to improve the overall performance of the model. 
For example, one study that compared different ensemble 
methods for speech-based PD detection found that the 
Bagging ensemble method had the highest accuracy and 
AUC. 

Furthermore, it is important to acknowledge that the 
performance of ML algorithms for PD detection may vary 
depending on the specific dataset and the preprocessing steps 
applied to the data. Some studies have suggested that feature 
selection and feature engineering techniques can greatly 
impact the performance of ML algorithms for PD detection. 

 

Overall, the use of ML algorithms for PD detection 
shows great promise in providing accurate and early 
diagnosis of the disease. However, further research is needed 
to determine the most effective ML algorithms and feature 
selection techniques for PD detection, and to validate the 
performance of these methods in larger and more diverse 
datasets. 

V. CONCLUSION 

In conclusion, machine learning (ML) algorithms have 
emerged as a promising tool for Parkinson's disease (PD) 
detection, offering the potential for accurate and early 
diagnosis of the disease using various types of data such as 
speech, gait, and biological signals. 

Several ML algorithms have been explored for PD 
detection, including Support Vector Machines (SVMs), 
Random Forest (RF), Artificial Neural Networks (ANNs), 
Deep Learning (DL), and K-Nearest Neighbors (KNN). The 
choice of ML algorithm may depend on the type of data 
being analyzed, the specific features being used, and the 
performance metrics of interest. 

Overall, SVMs and RF have shown promising results for 
gait-based PD detection, while ANNs and DL have 
demonstrated good performance for EEG-based and speech-
based PD detection. Additionally, KNN has shown promise 
for gait-based PD detection and ensemble methods have 
shown potential for improving the performance of ML 
algorithms for PD detection. 

However, further research is needed to determine the 
most effective ML algorithms and feature selection 
techniques for PD detection, and to validate the performance 
of these methods in larger and more diverse datasets. With 
continued research and development, ML algorithms hold 
great promise in improving the accuracy and efficiency of 
PD diagnosis and management. 
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