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Abstract: This work presents the design and implementation of an AI-based handwriting analysis system 
for early detection of Parkinson’s Disease using spiral handwriting images. The system uses image 

processing techniques such as image resizing, normalization, and feature extraction to convert handwriting 

images into numerical feature vectors. A Random Forest machine learning algorithm is used to classify the 
handwriting images as Parkinson’s or Healthy based on tremor patterns. The trained model is integrated 

into a Flask-based web application that allows users to upload spiral images or capture images using a 

webcam for real-time prediction. The system also includes a voice assistant that provides speech output 
and accepts voice commands for navigation, making the system more interactive and user-friendly. An 

interactive user interface with animations and dynamic visual effects is also implemented to improve user 

experience. The proposed system provides a simple, low-cost, and accessible solution for early screening 

of Parkinson’s Disease. 
Keywords: Parkinson’s Disease, Handwriting Analysis, Machine Learning, Random Forest, Image 

Processing, Flask Web Application, Voice Assistant, Early Detection 
                                

1. INTRODUCTION 
Parkinson’s Disease is a progressive neurological disorder that affects movement, coordination, and motor 

control due to the loss of dopamine-producing brain cells. It leads to symptoms such as tremors, stiffness, 
and difficulty in performing daily activities. One of the early indicators of Parkinson’s Disease is a change 

in handwriting patterns, where the writing becomes smaller, irregular, and shaky due to tremors. Early 

detection of the disease is crucial for effective treatment and slowing down its progression. However, 
traditional diagnosis methods require clinical expertise, specialized equipment, and can be time-consuming 

and expensive. To address this challenge, artificial intelligence plays a significant role in analyzing 

handwriting patterns for early detection. The proposed system uses spiral handwriting images to identify 
tremor patterns using machine learning techniques. It is designed as a real-time system that performs image 

processing, feature extraction, and classification simultaneously, providing a simple, low-cost, and 

accessible solution for early screening of Parkinson’s Disease. 

 

2. LITERATURE SURVEY 

The development of Parkinson’s Disease detection systems has gained significant attention in recent years 

due to the need for early diagnosis and treatment. Researchers have developed automated detection systems 

using machine learning, deep learning, and handwriting analysis techniques. Spiral and wave drawing 
analysis is widely used because tremors affect handwriting patterns, making it useful for early detection of 

Parkinson’s Disease. 
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From the reviewed literature, the following key observations can be made: 

● Handwriting analysis is an effective method for early detection of Parkinson’s Disease. 
● Machine learning algorithms such as SVM, Random Forest, and KNN are commonly used for 

classification 
● Deep learning models provide high accuracy but require large datasets and high computational 

power. 

● Some systems require special hardware devices, which increases the cost. 

● Many existing systems do not provide a user-friendly interface for real-time use. 

● Therefore, there is a need for a low-cost, real-time, and accessible Parkinson’s detection 

system. 

3. PROPOSED SYSTEM 
The proposed system is an AI-based handwriting analysis system designed for early detection of 

Parkinson’s Disease using spiral handwriting images. The system aims to identify tremor patterns in 

handwriting and classify them using machine learning techniques, providing a simple, low-cost, and 

accessible solution for early screening. 
In this system, spiral handwriting images are used as input to analyze motor control and tremor patterns. 

The images undergo preprocessing steps such as resizing, normalization, and feature extraction. These 

processed images are converted into numerical feature vectors, which are then used as input for the machine 
learning model. A Random Forest classifier is used as the core model to classify the input as Parkinson’s 

or Healthy based on learned patterns. 

The system is implemented using a Flask-based web application that allows users to easily interact with the 
system. It provides functionalities such as image upload and real-time image capture using a webcam for 

analysis. The application processes the input image and displays the prediction result instantly. 

Additionally, the system includes a voice assistant that enhances user interaction by providing speech output 

and accepting voice commands for navigation and operation. An interactive user interface with animations 
and dynamic visual effects is also implemented to improve user experience. 

The proposed system offers a user-friendly, efficient, and cost-effective approach for early detection of 

Parkinson’s Disease without the need for specialized medical equipment. 

 

4. METHODOLOGY 
The methodology of the proposed system is organized into the following steps: 
Data Collection : Spiral handwriting images are collected from Parkinson’s Disease patients and healthy 

individuals. The dataset is divided into two categories: Healthy and Parkinson’s. These images are used to 
train and test the machine learning model. 

Image Preprocessing :The collected images are preprocessed before training the model. The preprocessing 

steps include image resizing, normalization, and noise removal. All images are resized to 64 × 64 pixels 

and pixel values are normalized to improve model performance. 
Feature Extraction : After preprocessing, each image is converted into a numerical feature vector by 

flattening the image into a one-dimensional array. These feature vectors represent handwriting patterns and 

tremor features. 
Model Training :The extracted feature vectors are used to train the machine learning model. A Random 

Forest classifier is used for classification. 

Model Saving :After training, the model is saved using Pickle so that the trained model can be used later 
without retraining the system. 

Web Application Development :A Flask-based web application is developed to provide a user interface 

for the system. The web application allows users to upload spiral images or capture images using a webcam 

for analysis. 
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Voice Assistant Integration :The system includes a voice assistant that provides speech output and accepts 
voice commands such as “upload image”, “capture image”, “detect”, and “symptoms”. This makes the 

system more interactive and user-friendly. 

Prediction and Result Display :When a user uploads or captures an image, the image is preprocessed and 

converted into a feature vector. The saved model is loaded, and prediction is performed. The result is 
displayed on the web page and also provided as speech output through the voice assistant. 

                                

                                   5. RESULTS AND DISCUSSION 

The proposed AI-based Parkinson’s Disease detection system was successfully developed and tested using 

spiral handwriting images. The system was able to preprocess handwriting images, extract features, and 

classify the images using a Random Forest machine learning algorithm. The model was trained using spiral 

images of Parkinson’s patients and healthy individuals, and the system was able to predict the results with 

good accuracy. 

• The image preprocessing techniques such as resizing and normalization improved the performance of 

the model. 

• The Random Forest classifier successfully classified spiral handwriting images into Parkinson’s and 
Healthy categories. 

• The Flask web application successfully allowed users to upload images and capture images using a 

webcam for real-time prediction. 
• The system displayed prediction results instantly on the web page. 

• The voice assistant successfully provided speech output and accepted voice commands for navigation. 

• The interactive user interface improved user experience by providing animations and dynamic visual 

effects. 

The system was tested with multiple spiral handwriting images, and the prediction results were accurate for 
most of the test cases. The response time of the system was fast, and the prediction was displayed without 

noticeable delay. The proposed system provides an efficient and user-friendly solution for early detection 

of Parkinson’s Disease using handwriting analysis. 

 

 

 

 

 

 

 

 

 

 

Fig 1: Screenshots of the Proposed Parkinson’s Detection Web Application 
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Fig2:Output Screen Showing Healthy Prediction Result Fig3:Real-Time Detection Using Webcam 

 

6. CONCLUSION 
This work successfully developed an AI-based Parkinson’s Disease detection system using spiral 

handwriting analysis and machine learning techniques. The system uses image preprocessing and a Random 

Forest classifier to identify whether a person shows signs of Parkinson’s Disease based on handwriting 
patterns. The developed model was integrated into a Flask-based web application that allows users to upload 

spiral images or capture images using a webcam for real-time prediction. 

The system also includes additional features such as a voice assistant, symptom information page, and an 
interactive user interface to improve accessibility and user experience. The proposed system provides a 

low-cost, user-friendly, and efficient solution for early screening of Parkinson’s Disease without requiring 

specialized medical equipment. 

This system can be used as a supportive tool for early detection and awareness, helping individuals seek 
medical consultation at an early stage. The overall results show that the proposed system is effective, fast, 

and suitable for real-time Parkinson’s Disease detection using handwriting analysis. 

                                                  FUTURE SCOPE 

The proposed system can be improved by using deep learning algorithms such as Convolutional Neural 

Networks (CNN) to increase prediction accuracy. The dataset size can be increased by collecting more 

handwriting samples from different patients to improve model performance. A mobile application can be 
developed so that users can easily test using smartphones. The system can also be integrated with hospital 

databases to assist doctors in early diagnosis. In the future, additional features such as voice analysis and 

tremor detection using sensors can be added to make the system more accurate and reliable. 
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