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Abstract: 
Parkinson’s Disease (PD) is a neurological disorder that impacts motor skills, coordination, and cognitive 
functions. Early detection is necessary for efficient management of the disease. This study suggests an 
automated method of detecting Parkinson’s Disease using a Convolutional Neural  
Network (CNN) and brain images from MRI scans. Pre-processing techniques like normalization, resizing, 
and denoising are applied to images. Neuro Hawk Optimization is applied for efficient optimization of 
CNN parameters. This proposed method has shown improved results in terms of accuracy, precision, 
recall, and F1-score compared to traditional machine learning methods, thus facilitating early detection of 
Parkinson’s Disease.  
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I.     INTRODUCTION 

Parkinson’s Disease (PD) is a neurodegenerative 
disorder affecting motor activities because of the 
degeneration of dopamine-producing cells in the 
human brain. It causes people with Parkinson’s to 
have tremors, stiffer muscles, and slower 
movements. It is therefore essential to diagnose 
people with Parkinson’s early in life in order to 
effectively manage the condition and improve the 
quality of life of those suffering from it. Although 
MRI scans of the brain can reveal Parkinson’s 
symptoms, interpreting them manually by medical 
professionals is time-consuming and sometimes 
subjective. Artificial intelligence and deep learning 
techniques have therefore come in handy in 
diagnosing Parkinson’s Disease. In this research, a 
Convolutional Neural Network (CNN) with Neuro-
Hawk Optimization helps in automatically 
extracting features from MRI scans and accurately 
separating normal and Parkinson’s Disease cases, 

helping medical professionals diagnose the 
condition early and accurately.  
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3. PROPOSED METHODOLOGY 
 
The research in this work involves analyzing the 
images from brain Magnetic Resonance Images, 
which are categorized as Normal and Parkinson’s 
Disease. These images are available in the public 
domain. Image preprocessing techniques are used 
to improve image quality. These techniques include 
removing noise, normalizing pixel values, resizing 
images, and using data augmentation methods. A 
Convolutional Neural Network is used to 
automatically extract the significant features from 
the images. The Neuro-Hawk Optimization 
algorithm is used to optimize the parameters and 
improve the efficiency of the Binary classification 
used for this project. Performance is evaluated 
based on Accuracy, Precision, Recall, F1 Score, 
and Confusion Matrix.  

 
Fig1: Workflow of the project 

 
4.EQUATIONS  

4.1. Convolution Operation  

The convolution layer extracts the spatial features 
of the MRI images using the convolution operation.  

 𝐹(𝑖, 𝑗) = (𝐼 ∗ 𝐾)(𝑖, 𝑗) 

= ∑ ∑ 𝐼(𝑖 − 𝑚, 𝑗 
 𝑚 𝑛 

− 𝑛). 𝐾(𝑚, 𝑛)  

4.2. ReLU Activation Function  

The ReLU activation function is used to introduce 
nonlinearity in the CNN.  

𝑓(𝑥) = max(0, 𝑋) 

4.3. Max Pooling Operation  

The pooling operation reduces the spatial 
dimensions of the feature map while retaining the 
features.  

P(i, j) = max F(m, n)  
(m,n)∈R 

4.4. Softmax Function (Classification Layer)  

The softmax activation function is used in the 
output layer to obtain the probability distribution 
over the output classes.  

𝑒𝑧𝑖 

 𝑃(𝑦𝑖) = 𝑒𝑧𝑗  

4.5. Cross-Entropy Loss Function The cross-
entropy loss function is used to obtain the error 
between the actual and the predicted output.  

𝑳 = − ෍ 𝑦௜ 𝑙𝑜𝑔(𝑝௜)
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4.6. Neuro-Hawk Optimization  
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The Neuro-Hawk optimization method updates the 
current solution using the following equation:  

𝑋𝑡+1 = 𝑋1 + 𝑟1(𝑋𝑏𝑒𝑠𝑡 − 𝑋𝑡) + 𝑟_2(𝑋𝑟𝑎𝑛d−     𝑋𝑡) 
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6.RESULTS AND COMPARISION 
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6.2 CONFUSION MATRIX 
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6.3 ROC Curve 
 
 
 
 
 
 
  
 
 
 
 
 
 

6.4 ACCURACY COMPARISION  
 
 
 
 
 
 
 
 
 
 
 
  
 
 
6.5 TRAINING AND TESTING ACCURACY 
CONCLUSION 
An automated system for detecting Parkinson’s 
Disease (PD) was developed using a Convolutional 
Neural Network (CNN) with brain MRI scans and 
the Neuro-Hawk Optimization framework. Image 
preprocessing techniques such as normalization, 
resizing, and data augmentation were applied to 
improve data quality. The CNN model effectively 
identified spatial patterns and structural differences 
in MRI scans to distinguish normal and 
Parkinson’s-affected brains. Neuro-Hawk 
Optimization improved parameter tuning and 
classification performance. The proposed model 
achieved better accuracy, precision, recall, and F1-

score compared to traditional methods, supporting 
early and reliable PD detection.  
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