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Abstract: A neurological condition that affects millions of people is Parkinson's disease globally. The effects of 
Parkinson's disease (PD) sixty percent of persons over fifty. It is challenging for people Having Parkinson's illness in 
order to get to treatment and monitoring appointments since they have difficulty speaking and moving. It is feasible for 
Parkinson's disease (PD) sufferers to have normal lives with treatment. The necessity for precise, early, and remote PD 
identification is highlighted by the aging global population. The early identification and detection of Parkinson's disease 
has shown great promise in recent years thanks to machine learning methods. We describe a novel approach for the 
diagnosis of Parkinson's illness in this work using exception architecture and machine learning approaches. Specifically, 
we focus on the Parkinson's disease diagnosis illness. 
Keywords: Parkinson's Disease, Neurological Disorder, Remote diagnosis, ML, Exception Architecture. 

 
1. Introduction  

A neurodegenerative condition that affects millions of 
individuals worldwide is Parkinson's disease. It is a slowly 
progressing illness that impairs movement, resulting in 
stiffness, tremors, and issues with balance and 
coordination. Early detection is crucial for the optimal 
treatment and management of Parkinson's disease. On the 
other hand, modern diagnostic methods can be costly, 
time-consuming, and frequently call for specific tools and 
knowledge. Deep learning methods have demonstrated 
encouraging outcomes in the analysis of medical images 
recently, including the identification of Parkinson's illness. 
In this investigation, we use the Xception architecture to 
propose a system for early Parkinson's disease diagnosis.  

Our goal is to identify Parkinson's disease specifically from 
spiral and wave drawings, which are frequently utilized in 
clinical settings as a diagnostic tool. The cutting-edge 
Xception architecture, which has demonstrated excellent 
accuracy on a range of picture classification tasks, is a 
feature of the suggested solution. Our goal is to create a 
dependable and precise system in order to detect 
Parkinson's illness early utilizing this architecture, which 
may enhance the quality of life and patient outcomes. The 
overall goals of this project are to illustrate the potential of 
deep learning and Xception architecture in medical picture  

analysis and to support continuing work to enhance 
Parkinson's disease diagnosis and therapy. 

2. Literature Survey 
 
A Parkinson's disease neurological condition characterized 
by trembling, stiffness, and trouble walking. Over 80% of 
individuals have Parkinson's disease, with tremor being 
the most identifiable symptom. This prototype [1] was 
designed to track and measure tremor signals in 
Parkinson's disease sufferers. The project is based on 
programming and integrating an Arduino Uno and uses 
the ADXL335 tri-axial accelerometer as a sensor. An 
accelerometer sensor was used to record the patient's 
resting tremor signal acceleration from their fingertip, 
wrist, and forearm. After being examined by the Arduino, 
the data was brought into MATLAB for more examination. 
We took measurements of the amplitude and spectral 
density of resting tremor. With respect to the three 
elements that are being examined.  
 
The goal of this study [2] is to create a machine-learning 
system that uses smartphone data to diagnose Parkinson's 
disease (PD) remotely. This will help to reduce rater 
dependency and provide continuous, objective monitoring. 
Balance, dexterity, gait, tremor, and voice data are 
gathered using cellphones for both active testing and 
passive observation. To automate disease assessment, the 
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suggested framework consists of elastic-net regularization 
and two-step feature selection. Findings show that by 
mapping PD-specific behavioral patterns using 
information from both PD sufferers and wholesome 
counterparts, the framework has the potential to 
distinguish PD participants from healthy controls and 
evaluate the severity of the condition. 437 behavioral 
variables from 72 people (35 HC, 37 PD) during a six-
month period were analyzed, and the results indicate the 
usefulness of the framework for assessing smartphone 
sensor data that is acquired remotely on PD patients. 
 
Based on a Kaggle handwriting dataset, the paper [3] 
explores the usage of an optimized VGG-19 for the 
screening of Parkinson's disease (PD). To reduce 
overfitting, pre-processing included downsizing the 
photos and using image rotation for data augmentation. 
Using the pre-processed dataset, After training, the 
Convolutional Neural Network (CNN) model and then 
verified Using techniques for 4- and 10-fold cross-
validation. Utilizing 10-fold cross-validation, the 
recommended technique achieves accuracy and sensitivity 
of 88% and 89% on wave and spiral patterns, respectively, 
and offers potential for PD screening and assessment 
based on handwriting drawings. It exhibits high 
performance that is comparable to that of the most 
advanced design that used an optimized version of 
AlexNet. 
 
A non-invasive technique for identifying Parkinson's 
disease through a person's unique fragrance signatures is 
presented in the publication [4]. Through the use of VOC 
sensors interfaced with Arduino UNO to analyze sweat 
components, clinicians may distinguish unique patterns 
between patients Parkinson's disease patients and healthy 
individuals. This allows for an early diagnosis to be made 
during routine health checkups. Through the analysis of 
resting tremor signals, this study [5] explores the efficacy 
of Parkinson's disease bio-electronic stimulation therapy. 
Eight patients' signals were gathered both before and after 
therapy using wearable technology. The therapy was 
determined to be beneficial in seven out of eight cases by 
the study using discrete Fourier transform and energy 
ratio analysis, as evidenced by signal categorization 
 

3. Proposed Method 
 

3.1. Data Collection and Preprocessing 
 

The process starts with collecting a dataset of medical 
images (such as brain scans or other relevant images) from 
patients. These images are typically pre-processed to 
enhance features, remove noise, and standardize the data. 
Preprocessing steps might include resizing, normalization, 
and augmentation. 

3.2. Feature Extraction 
 
The Xception Architecture is a deep convolutional neural 
network (CNN) that excels at feature extraction from 
images. The flowchart likely includes steps for feeding the 
pre-processed images into the Xception model. The model 
learns to extract relevant features (patterns, textures, 
shapes) from the images. 
 

3.3. Model Training 
 
The next step involves training the Xception model using 
labeled data. Labeled data consists of images along with 
corresponding labels (e.g., “Parkinson’s” or “Healthy”). 
During training, the model adjusts its internal weights to 
minimize the prediction error. 
 

3.4. Validation and Hyperparameter Tuning 
 
The flowchart may include validation steps to ensure the 
model’s performance on unseen data. Hyperparameters 
(such as learning rate, batch size, and optimizer) are tuned 
to optimize model performance. 
 

 
Fig.1 System Architecture  
 

3.5. Prediction and Classification 
 
Once the model is trained, it can predict whether a new, 
unseen image belongs to the Parkinson’s or healthy 
category. The flowchart likely outlines how the model 
processes an input image and produces a prediction. 
 

3.6. Thresholding and Decision Making 
 
The model’s output (usually a probability score) can be 
threshold to make a binary decision (Parkinson’s or not). 
The threshold value determines the trade-off between 
sensitivity (correctly identifying positive cases) and 
specificity (correctly identifying negative cases). 
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3.7. Reporting and Interpretation 
 
The final step involves reporting the diagnosis based on 
the model’s prediction. Medical professionals interpret the 
results, considering false positives and false negatives. The 
flowchart might include guidelines for communicating the 
diagnosis to patients. 

4. Results  
BIST is a self-testing of any device before it is working in 
any device. It enhances the capability of the digital testing 
blocks of testing means verification of any unit specifically. 

  

 
 
Fig.2 Data Collection and Training System  
 

 

 
 
Fig.3 Data Analysis and Post processing 
 

 
Fig.4 Data Output Analysis  

5. Conclusion and Future Scope 
 
In summary, promising results have been obtained with 
the proposed approach for Xception architecture-based 
Parkinson's disease identification. With utilizing cutting-
edge deep learning techniques—more specifically, the 
Xception architecture—we were able to accurately 
diagnose Parkinson's illness from spiral and wave 
drawings. The proposed approach has several advantages, 
including better patient outcomes, faster training, 
increased accuracy, resistance to noise and artifacts, 
interpretability and transparency, and more. These 
advantages make the proposed methodology a potential 
approach regarding the diagnosis and management of 
Parkinson's disease. Because of the Xception architecture's 
numerous advantages such as improved efficiency, 
improved generalization, less overfitting, cutting-edge 
performance, and adaptability it is also a dependable and 
effective architecture for picture categorization tasks.  
 
All things considered, our project has demonstrated how 
Using deep learning for early Parkinson's disease 
diagnosis and Xception architecture may lead to better 
patient results and standard of living. Further research and 
development in this area may bring about substantial 
changes in the diagnosis and Parkinson's disease 
treatment. 
 
References  
 
[1]. Niya Romy Markose, Priscilla Dinkar Moyya, Mythili 

Asaithambi, “Analysis of tremors in Parkinson’s 
Disease using accelerometer,” IEEE,4th July 2021. 

[2]. Oliver Y.chen, Florian lipsmeier, Huy Phan, and John 
prince, “Building a Machine-learning Framework to 
Remotely Assess Parkinson’s Disease Using 
Smartphones,” IEEE, May 16th, 2020. 

[3]. Mohamed Shaban, “Deep Convolutional Neural 
Network for Parkinson’s Disease Based Handwriting 
Screening,” IEEE, Sep 12th, 2020. 

[4]. Shrinidhi Kulkarni, Neenu George Kalayil, Jinu James, 
Sneha Parsewar and Revati Shriram, “Detection of 
Parkinson’s Disease through Smell Signatures,” IEEE, 
Sep 10th, 2020. 

[5]. Yuxin Lin, Bingo Wing-Kuen Ling, Nuo Xu, Ringo 
Lam, and Charlotte Ho, “Effectiveness Analysis of Bio-
electronic Stimulation Therapy to Parkinson’s Disease 
via Discrete Fourier Transform Approach,” IEEE, May 
17th, 2021. 

[6]. Yuqi Qiu, “Efficient Pre-diagnosis Approach for 
Parkinson’s Disease with Machine Learning,” IEEE, 
Nov 2nd, 2020. 

[7]. Surendrabikram Thapa, Surabhi Adhikari, Awishkar 
Ghimire, and Anshuman Aditya, “Feature Selection 

http://www.v1.ijrdes.com/
https://doi.org/10.63328/IJRDES-V6RI2P5
http://www.jacksparrowpublishers.com


International Journal of Research and Development in Engineering Sciences                                             D. Dilip Kumar et, al.                                                                         
ISSN: 2582 - 4201(Online) , http://www.ijrdes.com/ , IJRDES, Vol. 6, Issue 2 , 2024 , https://doi.org/10.63328/IJRDES-V6RI2P5 

 

Jack Sparrow Publishers © 2024, IJRDES, All Rights Reserved                                                                                                 
www.jacksparrowpublishers.com                                                                                                                                                                                                                                   23 

Based Twin-Support Vector Machine for the Diagnosis 
of Parkinson’s Disease,” IEEE, June 20th, 2021. 

[8]. Dr. Pooja Raundale, Chetan Thosar, Shardul Rane, 
“Prediction of Parkinson’s disease and severity of the 
disease using Machine Learning and Deep Learning 
algorithm,” IEEE, Aug 12th,2021. 

[9]. Sabyasachi Chakraborty, Satyabrata Aich, Jong-Seong-
Sim, Eunyoung Han, Jinse Park, Hee-Cheol Kim, 
“Parkinson’s Disease Detection from Spiral and Wave. 
Drawings using Convolutional Neural Networks: A 
Multistage Classifier Approach,” IEEE, June 4th, 2020. 

[10]. Daniel Palacios-Alonso, Guillermo Melendez-
Morales, Agustin Lopez-Arribas, Carlos Lazaro-
Carrascosa, Andres Gomez-Rodellar, and Pedro 
Gomez-Vilda “MonParLoc: A Speech-Based System for 
Parkinson’s Disease Analysis andMonitoring, IEEE, 
Oct 27th, 2020. 

[11]. Hanbin Zhang, Chen Song, Aditya Singh Rathore, 
Ming-Chun Huang, Yuan Zhang, Wenyao Xu, 
“mHealth Technologies towards Parkinson’s Disease 
Detection and Monitoring in Daily Life,” IEEE, May 31, 
2020. 

[12]. Carlo Ricciardi, Marianna Amboni, Chiara De 
Santis, Gianluca Ricciardelli, Giovanni Improta, Sofia 
Cuoco, Marina Picillo, Paolo Barone, “Machine 
learning can detect the presence of Mild cognitive 
impairment in patients affected by Parkinson’s 
Disease,” IEEE, Aug 15th, 2020. 

[13]. Iqra Nissar, Waseem Ahmad Mir, Azharuddin, 
Tawseef Ayoub Shaikh, “Machine Learning 
Approaches for Detection and Diagnosis of 
Parkinson’s Disease-,” IEEE, July 07, 2021. 

[14]. Protima khan1, MD. fall Kader, s. m. brazil Islam, 
Aisha b. Rahman, MD. Shahriar Kamal, Misbah Uddin 
to, and Kyung-sup Kwak, “Machine Learning and 
Deep Learning Approaches for Brain Disease 
Diagnosis: Principles and Recent Advances,” IEEE, 
March 11th, 2021. 

[15]. Juan C. Pérez-Ibarra, Adriano A. G. Siqueira, 
Member, IEEE, and Hermano I. Krebs, Fellow, 
“Identification of Gait Events in Healthy and 
Parkinson’s Disease Subjects using Inertial Sensors: A 
Supervised Learning Approach,” IEEE, Aug 25, 2020. 

 
Declaration 
 
We Declare with our best of Knowledge that this research  
work is purely Original Work and No third party material 
Not used in this article drafting. If any such kind material 
found in further online publication, we are responsible 
only for any judicial and copyright issues. 

Author’s Profile  
 

D. Dilip Kumar Pursuing MCA in Vignan’s Institute of 
Information and Technology (A), 2022-24. 
 
G. Mani Completed B.Tech from JNTU-H in 2007 and 
M.Tech in JNTU-K in 2014.presently pursuing Ph.D from 
GITAM university in the domain of machine learning. She 
is currently working as assistant Professor in Department 
Of IT, VIIT, Duvvada, Visakhapatnam. She has 3years of 
industry experience and 12 years of academia experience. 
She is a life time member of ACM. Her main research 
focuses on Data mining, Machine learning, Deep 
Learning. 
 

 
 

http://www.v1.ijrdes.com/
https://doi.org/10.63328/IJRDES-V6RI2P5
http://www.jacksparrowpublishers.com

