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Abstract: In recent years, significant progress has been made in developing more accurate and efficient machine learning
algorithms for detection of medical images. This study highlights the imperative role of machine learning & deep learning
algorithms in enabling efficient and accurate detection in the field of medical imaging. It focuses on several key studies
pertaining to the application of machine learning methods to the Parkinson’s disease. PD is a neurodegenerative disorder
that affects voluntary movements. The movement difficulty is due to lack of a chemical called dopamine produced by
doparninergic neurons in brain. Henceforth the study is based on the classical machine learning algorithms such as
supervised, unsupervised and reinforcement algorithms. In addition, several problems and research objectives which is

related to the Parkinson’s disease are probed.
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I INTRODUCTION

Parkinson’s disease is a progressive disorder that affects the nervous system and parts the body controlled by the
nerves. The impact on the patient starts very slowly. The initial symptom is at the early stages of Parkinson’s disease, the
patient may render less or no expression over the progression time the condition gets worsened. According to the medical
history Parkinson’s disease is not curable. It could be treated by medications that can reduced the worsening of symptoms
[3]. Occasionally doctors may advice for surgery to balance the brain functioning and elevate the patient’s health
condition. Since it is neurodegeneration disorder that affects the release of dopamine which is responsible for the
significant of body functions like movements, memory, pleasurable reward and motivation. The levels of dopamine
release are associated with mental health and neurological disorders. Most of the symptoms registered for Parkinson’s
disease are very similar to the normal chronic and acute diseases alike a diabetic or a blood pleasure patient sustains the
same symptoms respectively. MRI Images, means scanning of brain is the only accurate way to diagnose the initial stage
of Parkinson’s disease, rather analysing the physical conditions, using machine learning algorithms it is possible to learn
the images with more detailing and more lucid diagnosing o the affected brain region can be established [12].

1. DETECTING TECHNIQUES

Machine Learning algorithms are used to recognize the data with less clarity and examine the output to elevate
the performance from learning experiences of their own. Various algorithms are used in the machine learning for
performing different tasks such as simple linear regression that can be incorporated for prediction problems, KNN
algorithm can be incorporated for classification problems.[5] The Machine Learning algorithms are majorly categorised
into 3 types, Supervised, Unsupervised and Reinforcement learning algorithms. As far as image classification is
concerned, it is prominent way to encompass classification algorithms that comes under supervised learning where
various techniques like KNN, Trees, Logistic Regression, Naive Bayes and SVM. The classification algorithm under
supervised learning is used to recognize and examine new observations on the basis of trained data.[8] Since its supervised
learning technique, it includes only labelled input with corresponding output. Since it has 2 classifiers like binary
classifier and multi-classifier respectively. The classification of the data set is done even before the test data set is received
by using eager learners’ model which would highly help the early detection of Parkinson’s disease. However, it takes
high time learning and low time prediction, it is prominent to use decision trees, Naive Bayes and ANN. Eventually to
reduce the learning time KNN classification is also suggested to reduce the learning time KNN Classification is also
suggested to predict the related data sets, since all comes under the Non-Linear models.
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2.1 NON-LINEAR MODELS

K-Nearest Neighbour Algorithm is a supervised learning technique that predicts and valuates the similar new cases/ new
data and encompasses the category of similar categories that are available based on the availability of well suite category
of data set is classified that can be utilised for regression.[11] It does not make any assumption on underlying data since
it is non-parametric algorithm, which is also known as Lazy Learner algorithm since it is does not learn from trained set,
it relies upon the stored data set at the time of classification. It compares the new data set with much similar data features,
based on the similarity measure the image classification is established [17].

2.2 NAIVE BAYES

Naive Bayes algorithm is supervised learning and probabilistic classifier that incorporates a high-dimensional training
data set, which is one of the very promising classification techniques. It helps in aggressive building of models. It relies
on independent occurrence is the reason why it is called as Naive but depends on Bayes theorem which determines the
probability of hypothesis with anticipated insight that depends on the conditional probability.[21]

P(AIB) = P(B|A) P(A)

P(B)
P(A|B )- Posterior Probability
P(BJA) — Likelihood Probability
P(A) — Prior Probability
P(B) — Marginal Probability

2.3 SUPPORT VECTOR MACHINE

Support Vector Machine is a most promising and flexible machine learning algorithms. It comes under the category of
supervised learning algorithms which is used for Machine Learning Classification with SVM is to acquire best decision
boundary, n-dimensional space into classes. This will elevate the system at an ease level to establish a new data point in
the proper category in the future. The best decision boundary is called a hyperplane.[18] SVM opts the extreme
points/vectors that supports in promoting the hyperplane. The extreme cases are called support vectors. Hence the
algorithm is termed as support vector machine. There 2 major categories in SVM. Linear SVM and Non-Linear SVM.
Linear SVM is used for linearly separable data which means a data set can be separated into two classes by using a
straight line. They are defined as linearly separable data and classifier is called as Linear SVM classifier. Non Linear
SVM is used for non-linear separated data which means the data set cannot be classified by using a straight line, it is
termed as non-linear data, and is called Non-Linear classifier.[20]

2.4 K-NEAREST NEIGHBOR

K-Nearest Algorithm is one of the easiest Machine Learning algorithms which is grounded on Supervised Learning
technique. The feature of this algorithm is to analyse the similarity between the existing cases and the current cases and
escalating the new cases which are more analogous to the existing group of cases. This feature of KNN algorithms will
elevate the possibility of easy classification of new data based on the similarity. It can be used for regression as well as
for classification. Since it does not make any supposition based on the fundamental data it is also termed as non-
parametric algorithm. Moreover, instead of learning from the training data set proximately, stores it and performs action
only at the time of classification, hence it is called Lazy Learner Algorithm. The value of k plays a vital role in the K-
NN algorithm, it defines the number of nearest neighbours in the algorithm.[13] It is selected based on the input data. If
the input has more outliers, the higher value of K will be greater. It is suggested to choose odd value of k to avoid ties in
classification. Cross-Validation method benefits us to select best k value for the given dataset. The input data can be of
any format (in our case it would be images). For images, the comparison is done by converting that image into vectors in
a multi-dimensional plane. KNN in Image classification helps in getting 50 % accuracy in image classification.[23]

2.5ARTIFICIAL NEURAL NETWORK

An artificial neural network is a pursual of simulating the brain neurons so that the computer can determine things alike
a human being and will be able to make decisions like a person. It uses various mathematical processing to enrol the
sense of information it given to it. It consists of dozens of artificial neurons termed as units which are arranged in series
of layers. Most of the neural networks are interconnected with layers. ANN in image processing will elevate the process
of contrast enhancement, noise reduction with the same dimensions of original image. [9] It helps in improving, restoring
and rebuilding the images which will meet the standard of various computational tasks like classification of images,
object detection and image recognition. It optimises the input images based on the stimulation of single neuron, a feature
map or a whole layer of the network. But then there is a problem in classification of images since the 2-dimensional
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images need to be converted to 1-dimensional vectors.[1] Hence there are various types of ANN that can be considered
as an alternative methodology to rectify the drawback with the basic methodology

1. Modular Neural Networks,

2. Feed Forward Neural Network,

3. Radial basis function neural network,

4.Korhonen Self Organizing,

5. Recurrent Neural Network,

6. Convolutional Neural Network,

7. Long/Short Term memory.[8]

2.6 CONVOLUTION NEURAL NETWORKS

Convolutional Neural Networking is a type of Artificial Neural Network which can elevate the process of image
classification. CNN can proficiently extract the features from image and learn to recognize patterns. It will make them
more suitable for obtaining tasks such as object detection, image segmentation and classification, and also it can process
massive amounts of data and establish highly accurate predictions. It learns the features of an object establish multiple
iterations and reduces the need for manual featuring tasks like extraction, detection and segmentation.[10]

2.7 TYPES OF CNN:

LeNet,

Visual Geometry Group,
ResNet,

R-CNN,

Fast R-CNN,
GoogLeNet,

AlexNet,

MobileNet,

In the above-mentioned category VGG (Visual Geometry Group) is a research group within the Department of
Engineering Science at the University of Oxford. The VGG Group is established for its work in computer vision,
exclusively in the area of CNN. It is a deep neural network that has won the state-of-the art performance on the Image
net challenge in 2014 and became notorious benchmark for image classification and object detection tasks. It is featured
by small convolutional filters (3*3) and deep architecture (up to 19 layers) which encourages the characterisation of
learning complex features from input images.[14] It also uses max pooling layers which assists the model to reduce the
spatial resolution of the feature maps which will improve its ability to recognize objects of various scales and orientations.

2.7.1 LeNet:

LeNet is a convolutional neural network structure developed by Le Cun in the 1998. It is a feed forward neural network
where artificial neurons can respond to the surrounding cells. It is suitable for coverage range of cells and performs well
in large scale image processing.

N~ wWNE

2.7.2 Visual Geometry Group:

It is a type of deep convolutional neural network. It is designed with numerous layers VGG-16 or VGG-19 having 16 or
19 convolutional layers respectively. The VGG-16 has 16 layers that can classify photos into various object categories.
This model mostly accepts images with a resolution of 224/ 224.7. VGG-19 has extra 3 layers that can establish greater
detail and features of the classified images. The convolutional layers are used to transform the input linearly.

2.7.3 Residual Neural Network:
Itis a suitable deep learning model which will promote learning with weight layers of the residual functions with reference
to the layer inputs.

2.7.4 Regions with Convolutional Neural Network:
It helps in cropping and resizing the regional proposals.

2.7.5 Fast Regions with Convolutional Neural Network:
It detects and processes the entire image corresponding to each region proposal, since it promotes computations for
overlapping regions are shared which makes it more efficient that R-CNN.

2.7.6 GoogLe Net:

It is a typical convolutional neural network. It has 22 layers deep. It promotes high quality image classification and
renders 10-10% high object detection and Quantization. Quantization is a process of sampling the image to finite number
of distinct values. GoogleNet is faster when compared to VGG in classifying the image.
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2.7.7 AlexNet:
It is an established neural network used primarily for image recognition and classification tasks. The 3 max pooling layers
and 2 normalization layers 2 fully connected layers and 1 soft max layer which helps in boosting the performance.

2.7.8 Mobile Net:
It is a computer vision model open sourced by Google. It is used for training the classifiers and uses in deep convolutions
to significantly reduce the number of parameters associated with other networks.

2.8 REINFORCEMENT ALGORITHM

Reinforcement learning is a type of machine learning algorithm. It helps in solving a multi-level problem by incorporating
more trial and error methods. The machine is trained based on real-life instances and scenarios which will make possible
decisions and chooses the optimal instances to perform an appropriate action and establishes maximum reward. The
common variety of reinforcement learning is positive learning and negative learning by working with the interacting
environment whereas the supervised learning performs action to establish an instance or sample data two widely used
learning models are
Markov Decision Process
Q- Learning
Artificial Neural Network
SARSA
DON

6. Monte Carlo Method.
The image, based reinforcement learning helps in achieving more critical factors based on the algorithm satisfying the
condition for achieving more accurate results. The reinforcement learning takes the image observations a s input and
transfers the real world with domain randomization.[22]

arwdE

1. RESEARCH PROBLEM AND OBJECTIVES

It is highly predominant to achieve the broad goals in a research. Since Parkinson’s disease is a health-related
issue it is inevitable to approach the problem with more standards and high utilization of accurate results and clear
classification of processed images is required. The disease does not cause the people to die fast, but it would create worse
clinical condition if it is left undiagnosed. But with early detection and advanced treatment can save some patients who
are more vulnerable to serious infections, which would put them into a strategy of normal life expectancy. In order to
classify the MRI Images Machine-Learning algorithms were encompassed under various strategies. It has emerged as a
promising field in doing early detection of PD by rendering relevant information in the disease biomarkers that are
extracted and analysed through scanning. ML algorithm that comes with supervised and reinforcement learning have
achieved a milestone in diagnosing PD due to their calibre to develop with free assumption on data distribution many
researches have been carried out to establish to extract accurate and early detection over PD by MR Images which would
neglect the progression of this neurodegenerative disease. Neural Network algorithm with reinforcement learning
techniques. Eventually a large number of research and study made to focus on PD Prevention. The objective of this
review is to illustrate how neural networks and machine learning embraces their mechanism to read the image as input
and clarify it to derive an elevated output to line up the best data set types to achieve high accurate results based on the
following aspects:

1) Significance of neural network.

2) Highlights of Machine Learning Algorithms

3) Role of Reinforcement Learning

4) Achieving accurate classification of images using the best methodologies incorporated with neural networks.

V. PERFORMANCE MEASURES

Accuracy — It is a metric that is used for classification models. Thus, the classification accuracy provides the percentage
of correct predictions. These values are generated based on trained machine learning model on the basis of giving some

new input data.
TP+TN

ACCUraCY = TN

Sensitivity — It is measured as the proportion of actual positive cases that have been predicted as positive. Sensitivity is
also termed as recall. Then there will also be found those proportion of actual positive cases, which would be predicted
incorrectly as negative.
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TP
TP+FN

Sensitivity =

Specificity — It is measured as the proportion of actual negative cases that have been predicted as negative. Then there

will also be found those proportion of actual negative cases, which would be predicted incorrectly as positive.
TN
TP+FP

Specificity =

F1 Score — F1 score is the harmonic mean of the precision and sensitivity.

2TP
2TP+FP+FN

F1 Score =

V. STRENGTH AND LIMITATIONS OF MACHINE LEARNING MODELS

5.1 STRENGTHS

The reinforcement learning is one of the most modern machine technologies in which learning is carried out through
active interacting environments. It incorporated efficient vision tasks like feature detection, image segmentation, object
recognition and tracking. Neural Networks and machine learning yields accurate analytics and high rate of successful
predictions.

5.2 LIMITATIONS

There is lack of transparency and interpretability. The yield of results might be biased and discrimination underfitting. It
proposes problem in ethical considerations. The process become time consuming and the storage of data requires more
space. Though the neural network algorithms are best and effective for pattern recognition and classification the duration
of development is high and its computationally expensive. Moreover, it depends lot in training data. This goes hand in
hand with the problem of overfitting and generalization

VI. CONCLUSION

Parkinson’s Disease requires early diagnosis and intervention to minimize the impact of this degenerative condition and
ensure that affected individuals can remain self-sufficient as long as possible. However, the imprecise nature of clinical
diagnoses, and a lack of neurologist’s expert in PD diagnosis worldwide, often results in delayed diagnosis and
suboptimal management of PD. In this paper, the methods, models and performance measures are summarized. Finally,
the paper has framed the problem definition and suggests some of the research objectives based on the study. It is probed
to conclude that machine learning and deep learning algorithms are best for detection of Parkinson’s disease.
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