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Abstract

Parkinson’s disease is a long-term neurological disorder that gradually affects both movement and non-movement

functions in humans. Detecting this disease at an early stage is difficult because symptoms appear slowly over time.

Recently, machine learning has become an effective approach for analyzing complex medical data. In this work, a
machine learning-based system is developed to identify Parkinson’s disease using voice-related biomedical data.

The dataset includes important features such as jitter, shimmer, and frequency parameters. Various preprocessing
steps like cleaning, handling missing values, scaling, and feature selection are applied to improve the dataset
quality. Two supervised learning algorithms, Random Forest and XGBoost, are used for classification. The results
show that the model achieves high accuracy in distinguishing between healthy individuals and patients. This system
can support doctors in early diagnosis and better decision-making.
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1. Introduction

Parkinson’s disease is one of the most common
neurological disorders that mainly impacts the motor
system. It leads to symptoms such as tremors, stiffness,
slow movement, and difficulty in maintaining balance.
Apart from these, patients may also experience non-
motor issues like depression, memory problems, and

speech difficulties.

Traditional diagnosis methods rely heavily on clinical
observations, which may delay detection because
symptoms develop gradually. Therefore, there is a need
for automated systems that can identify the disease at
an early stage.

Machine learning provides powerful tools to analyze
medical data and identify patterns. This study focuses on
using voice-based features to predict Parkinson’s disease
since speech changes are one of the early indicators. The
goal is to build a model that can accurately classify
whether a person is healthy or affected.

2. Related Work

Many researchers have worked on detecting Parkinson’s
disease using machine learning techniques. Different
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types of data such as gait patterns, speech signals, and
handwriting samples have been used to study the
disease.

Earlier studies using gait analysis achieved around 85—
87% accuracy. Later, machine learning algorithms like
KNN, Decision Trees, and Random Forest improved
performance up to around 90% or more.
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Voice-based detection methods are gaining popularity
because they are simple and non-invasive. Some studies
have reported accuracy above 94% using speech
features. Deep learning models such as CNNs have
further increased accuracy levels up to 96—-98%.

However, challenges like data imbalance, irrelevant
features, high cost, and
interpretability still This work attempts to
overcome these issues using proper preprocessing and
efficient algorithms.

computation lack of

exist.

3. Materials and Methods
3.1 Dataset Description

The dataset used in this study is taken from the UCI
Machine Learning Repository. It contains 195 records
with 23 attributes related to voice measurements.
Each record is labeled as:

e 0 - Healthy person
[ )

1 - Parkinson’s patient

The dataset includes important voice features such as
jitter, shimmer, and frequency values.
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3.2 System Architecture

The system follows a step-by-step process:
1. Input voice data

2. Data preprocessing
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3. Feature selection
4. Model training

5. Prediction output

This structured workflow ensures better performance

o

and accuracy.
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3.3 Data Preprocessing

Data preprocessing is an important step to improve
model quality. The following steps are performed:

e Data Cleaning: Removing noise and duplicate

values

Handling Missing Values: Filling missing data
using suitable methods

Feature Engineering: Improving feature

usefulness

Feature Scaling: Normalizing values to avoid
bias

These steps help in improving model efficiency and
accuracy.

3.4 Dataset Splitting
The dataset is divided into:
[ ]

Training Data - Used to train the model

e Testing Data - Used to evaluate performance
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This helps in checking how well the model works on new
data.

3.5 Feature Selection

Only important features are selected to improve
performance.

Key features include:
e litter
e  Shimmer

e Frequency parameters

These features are strongly related to voice
abnormalities in Parkinson’s patients.
3.6 Machine Learning Algorithms
Two algorithms are used:
e Random Forest:

Combines multiple decision trees to improve
accuracy and reduce overfitting.
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XGBoost:
A powerful boosting algorithm that gives high

performance and faster computation.
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These algorithms are trained using the processed
training dataset to learn patterns associated with
Parkinson’s disease.

3.7 Model Training and Evaluation

The models are trained using training data and evaluated
using testing data.

Performance is measured using:
e Accuracy

e  Precision

Recall

F1l-score

These metrics help in understanding how well the model
is performing.

3.8 Prediction Output
The model gives output as:
e 0-> Nodisease
e 1 - Parkinson’s disease present

This helps in early detection and medical support.
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4. Results and Discussion
The models are evaluated using standard metrics and & parkinson's Disease Diagnostic Dashboard
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e Random Forest provides stable and reliable
results due to its ensemble nature.

e XGBoost gives higher accuracy because of its
advanced boosting technique.

Voice features like jitter and shimmer are found to be ploratory Data Analysis
strong indicators of the disease.
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5. Conclusion

Disgnostic Engine Result

A This study presents a machine learning-based system for

100.00%

detecting Parkinson’s disease using voice data. The use
of Random Forest and XGBoost improves prediction
accuracy significantly.
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The system shows strong potential in assisting doctors
for early diagnosis. Machine learning can play a major
role in improving healthcare systems and patient
outcomes.

Future Scope (Rewritten)
Future improvements can include:
Using deep learning models

Combining multiple data types (voice + gait +
handwriting)

Developing mobile/web applications for real-
time detection
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