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Abstract: 

Parkinson's disease (PD) is a neurodegenerative disorder characterized by motor symptoms such as tremors, 

bradykinesia, and rigidity. Early and accurate diagnosis of PD is crucial for effective treatment and management. 

This paper presents a novel approach for PD detection using spiral drawings and machine learning techniques. 

We utilized a dataset comprising spiral drawings collected from individuals with PD and healthy controls. 

Image preprocessing techniques were applied to enhance image quality and standardize format. Features 

capturing motor abnormalities were extracted from the spiral images, including measures of symmetry, 

curvature, and tremor frequency. A random forest regression model was trained on the extracted features to 

predict the severity of motor impairment associated with PD. Cross-validation techniques were employed to 

assess model performance, with metrics such as mean squared error and receiver operating characteristic 

analysis used for evaluation. The trained model demonstrated promising results in distinguishing between 

individuals with PD and healthy controls. Interpretability of the model was enhanced through visualization 

techniques, providing insights into the underlying patterns contributing to PD diagnosis. Our approach offers a 

non-invasive and cost-effective tool for early PD detection, with potential applications in clinical practice for 

improving patient outcomes. 

This abstract summarizes the key components and findings of the paper, highlighting the novelty and potential 

impact of the proposed methodology for PD detection using spiral drawings and machine learning. 
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1. Introduction: 

Parkinson's disease (PD) presents a significant burden on global healthcare systems due to its prevalence and 

progressive nature. It is estimated that approximately 6 million individuals worldwide are affected by PD, with 

numbers projected to double by 2040 (1). The hallmark motor symptoms of PD, including tremors, bradykinesia, 

and rigidity, significantly impact the quality of life of affected individuals, making early and accurate diagnosis 

crucial for timely intervention and management (2). However, diagnosing PD can be challenging, particularly in 

the early stages when symptoms may be subtle and easily overlooked. 

Current diagnostic methods for PD primarily rely on clinical assessments conducted by neurologists, 

supplemented by neuroimaging techniques such as magnetic resonance imaging (MRI) and dopamine 

transporter (DAT) scans (3). While these methods are valuable, they have limitations, including subjectivity, 

variability in interpretation, and high costs. As a result, there is a growing interest in exploring alternative 

diagnostic modalities that are non-invasive, cost-effective, and easily accessible in diverse clinical settings. 

Drawing tasks, particularly spiral drawings, have emerged as a potential tool for assessing motor function in PD. 

Studies have demonstrated that individuals with PD often exhibit characteristic motor abnormalities when 

performing drawing tasks, such as reduced velocity, irregularity in shape, and micrographia (reduced size of 

handwriting) (4). Spiral drawings, in particular, have gained attention due to their simplicity, reproducibility, 

and sensitivity in detecting motor impairments associated with PD. 

Machine learning algorithms have been increasingly utilized to analyze drawing data and develop diagnostic 

models for PD. These algorithms enable the extraction of meaningful features from drawing data and the 

training of predictive models to differentiate between individuals with PD and healthy controls (5). By 

leveraging machine learning techniques, researchers aim to develop accurate and reliable diagnostic tools that 

can enhance early detection and intervention strategies for PD. 

In this paper, we propose a novel methodology for the early detection of PD using spiral drawings and machine 

learning algorithms. By analyzing subtle motor abnormalities captured in spiral drawings, we aim to develop a 

reliable and accessible diagnostic tool that can complement existing clinical assessments and neuroimaging 

techniques. Our approach has the potential to improve the accuracy and efficiency of PD diagnosis, ultimately 

leading to better patient care and management. 

 

Literature Review 

The literature highlights a growing interest in exploring alternative diagnostic modalities for Parkinson's disease 

(PD), particularly those that are non-invasive and cost-effective (6). Previous studies have investigated various 

approaches, including imaging techniques, biomarkers, and digital health technologies, to improve PD diagnosis 

and monitoring. Drawing tasks, such as spiral drawings, have garnered attention for their potential to assess 

motor function in PD (7). These tasks offer a simple and objective way to capture motor abnormalities 

characteristic of the disease. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 08 Issue: 04 | April - 2024                         SJIF Rating: 8.448                            ISSN: 2582-3930                                                                                                                                               
 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                              |        Page 3 

Recent research has focused on validating drawing analyses as diagnostic tools for PD. For example, a 

systematic review by Brown et al. (Year) evaluated the utility of drawing tasks in identifying motor impairments 

in PD (8). The review synthesized findings from multiple studies and highlighted the consistency of motor 

abnormalities observed across different drawing tasks. Furthermore, several studies have investigated the use of 

machine learning algorithms to analyze drawing data and develop diagnostic models for PD (9). These 

algorithms enable the identification of subtle motor patterns indicative of PD, enhancing diagnostic accuracy 

and efficiency. 

Despite the promising findings, challenges remain in the implementation of drawing analyses in clinical practice. 

Standardization of drawing protocols, scoring criteria, and interpretation guidelines is essential to ensure 

consistency and reproducibility across studies (10). Additionally, further research is needed to establish the 

reliability and validity of drawing analyses across diverse populations and clinical settings. Meta-analyses by 

Garcia et al. (Year) and Taylor et al. (Year) have provided valuable insights into the overall effectiveness and 

generalizability of drawing analyses in PD diagnosis (11, 12). 

Overall, drawing tasks offer a promising avenue for enhancing PD diagnosis and monitoring. Their simplicity, 

objectivity, and sensitivity to motor impairments make them valuable tools for clinicians and researchers alike. 

With continued advancements in technology and methodology, drawing analyses have the potential to 

revolutionize PD care and improve patient outcomes. 

 

3. Methodology: 

3.1 Data Collection: 

We obtained the Parkinson's disease spiral image dataset from [source]. The dataset comprises spiral drawings 

collected from individuals diagnosed with Parkinson's disease (PD) as well as healthy controls. Each participant 

was instructed to trace a spiral shape on a digital tablet or paper, resulting in a collection of images representing 

motor function. 

3.2 Data Preprocessing: 

Prior to analysis, the spiral images underwent preprocessing steps to enhance quality and standardize format. 

Image preprocessing techniques such as resizing, normalization, and noise reduction were applied to ensure 

consistency across the dataset. Additionally, images were segmented to isolate the spiral drawing from any 

background noise or artifacts. 

3.3 Feature Extraction: 

From each preprocessed spiral image, a set of relevant features was extracted to capture motor abnormalities 

indicative of Parkinson's disease. Feature extraction techniques included both handcrafted features and deep 

learning-based feature representations. Handcrafted features encompassed measures such as spiral symmetry, 

curvature, tremor frequency, and variability in stroke width. Deep learning models, such as convolutional neural 

networks (CNNs), were employed to automatically learn discriminative features from raw image data. 
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3.4 Model Development: 

We employed random forest regression as the primary machine learning algorithm for Parkinson's disease 

detection. Random forest regression is well-suited for handling nonlinear relationships and high-dimensional 

data, making it suitable for analyzing complex image datasets. The model was trained using the extracted 

features from the spiral images, with the target variable being the severity of motor impairment associated with 

Parkinson's disease. Hyperparameter tuning techniques, such as grid search or random search, were utilized to 

optimize model performance. 

3.5 Cross-Validation and Evaluation: 

To assess the generalizability of the trained model, we employed cross-validation techniques such as k-fold 

cross-validation. The dataset was partitioned into training and testing sets, with performance metrics such as 

mean squared error (MSE), root mean squared error (RMSE), and R-squared (R^2) used to evaluate model 

performance. Additionally, receiver operating characteristic (ROC) analysis was conducted to assess the 

sensitivity and specificity of the model in distinguishing between individuals with PD and healthy controls. 

3.6 Interpretation and Visualization: 

The trained model's interpretability was enhanced through visualization techniques such as feature importance 

plots generated from the random forest regression model. These plots provided insights into the relative 

importance of different features in predicting Parkinson's disease severity. Additionally, saliency maps 

generated from deep learning models highlighted regions of the spiral images contributing most to the model's 

predictions, aiding in the understanding of underlying patterns. 

 

Implementation: 
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Results: 
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 Conclusion: 

In conclusion, our study presents a novel methodology for the early detection of Parkinson's disease (PD) using 

spiral drawings and machine learning techniques. By leveraging a dataset comprising spiral drawings from 

individuals with PD and healthy controls, we developed a random forest regression model capable of predicting 

the severity of motor impairment associated with PD. Our results demonstrate the feasibility and effectiveness 

of using spiral drawings as a non-invasive and cost-effective tool for PD diagnosis. 

The trained model exhibited promising performance in distinguishing between individuals with PD and healthy 

controls, with high accuracy and sensitivity. Through visualization techniques, we gained insights into the 

underlying patterns contributing to PD diagnosis, enhancing the interpretability of the model. 
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Overall, our approach offers a valuable addition to existing diagnostic methods for PD, providing clinicians with 

a simple and objective tool for early detection and intervention. Future research may focus on further validating 

the proposed methodology in diverse clinical settings and populations, as well as exploring its potential for 

monitoring disease progression and treatment response in individuals with PD. 

By improving the accuracy and efficiency of PD diagnosis, our work contributes to enhancing patient care and 

management, ultimately leading to better outcomes and quality of life for individuals affected by this 

debilitating condition. 
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