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Abstract: Machine learning approaches availability and its automated solutions improved 

precision and reproducibility of the execution of crucial activities in a variety of sectors, 

including radiology, diagnostics, and many others, where it is already having a significant 

impact. Paralysis occurs when people are unable to make voluntary muscle movements. 

Paralysis is caused by a problem with the nervous system. The main focus of this article is to 

explore the idea of building a Paralysis Prediction and Monitoring Model with the help of 

machine learning techniques. It is used to determine the frequency of nerve stimulation in the 

affected region as well as monitor the stimulus and paralysis-precipitating factors. It also 

highlights various machine learning algorithms like Decision tree, K-Nearest Neighbors, 

Support Vector Machine, Logistic regression, Random Forest functionality in prediction of 

paralysis occurrence with the help of a accuracy graph and showcase the best machine learning 

approach in prediction of paralysis disease with the help of comparative analysis.  
  

Keywords: Machine Learning (ML), K-Nearest neighbors (KNN), Natural Language Processing 

(NLP), Paralysis Precipitating Factors Data (PPFD), Electroencephalography (EEG). 

 

I. INTRODUCTION 

Artificial Intelligence (AI), is a rapidly growing field in computer science that involves the 

development of algorithms and systems that can perform tasks that would typically require 

human intelligence. The goal of AI is to create machines that can think, learn, and adapt like 

humans. AI is based on several key technologies, including machine learning, deep learning, 

and natural language processing. AI has significant potential to transform many industries, 
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including healthcare, finance, and transportation. Machine learning is a rapidly evolving field 

of artificial intelligence that involves developing algorithms and models that enable 

computers to learn and improve from data without being explicitly programmed. The goal of 

machine learning is to create intelligent systems that can automatically identify patterns and 

make decisions based on data, with applications ranging from image recognition and natural 

language processing [1]. Machine learning models can be categorized into three main types: 

supervised learning, unsupervised learning, and reinforcement learning. Supervised learning 

involves training a model to make predictions based on labeled examples, while unsupervised 

learning involves discovering patterns and relationships in data without any prior knowledge 

or labels. Reinforcement learning is a type of learning where an agent learns to take actions in 

an environment to maximize a reward signal. With the explosion of data in recent years, 

machine learning has become increasingly important in various industries, including 

healthcare, finance, and manufacturing. As such, there is a growing demand for professionals 

with expertise in machine learning, including data scientists, machine learning engineers, and 

AI researchers [2]. Brain stroke occurs when there is a sudden loss of brain cell function in a 

specific region of the brain due to insufficient blood supply. The brain cells require a constant 

supply of oxygen and nutrients and removal of waste products via blood. When blood flow is 

disrupted, such as in a stroke, brain cells can die rapidly. The specific effect of a stroke on an 

individual depend on which area of the brain is affected, and may include paralysis, difficulty 

speaking, memory loss, impaired reasoning, come, or even death. This medical condition 

commonly known as brain attack or a cerebrovascular accident (CVA). The term paralysis 

refers to the loss of muscle function in part or all of the body. Paralysis can affect any part of 

the body, including the arms, legs, and face [3].  

 

II. TRADITIONAL TREATMENT AND PREVENTION OF PARALYSIS 

Treatment for paralysis depends on the cause and severity of the paralysis. Physical therapy, 

occupational therapy, and assistive devices such as wheelchairs and braces can help improve 

mobility and quality of life for people with paralysis. In some cases, surgery or medication 

may be needed to treat the underlying cause of the paralysis [4]. In the following grounds list 

of traditional treatment methodologies in prevention of paralysis are discussed. 

 Magnetic Resonance Imaging (MRI) is a medical imaging technique that is particularly 

useful for studying the brain because it provides a non-invasive way to visualize the brain's 

structure and function. Drawbacks in MRI include cost, time, safety concerns and limited 

availability. 

 Electroencephalography (EEG) is a non-invasive medical test that measures electrical 

activity in the brain using electrodes placed on the scalp. It allows researchers to track 

changes in electrical activity that correspond to different brain states and functions. 

Drawbacks in EEG include poor spatial resolution, limited depth of recording and difficult 

interpretation of data. 

 fMRI Functional Magnetic Resonance Imaging (fMRI) is a type of medical imaging that uses 

magnetic resonance to detect changes in blood flow in the brain. Drawbacks of fMRI include 

cost, limited temporal resolution, poor spatial resolution and complex data analysis. 
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III. METHODOLOGY 

Machine learning based applications made vital role in dealing with many chronical diseases 

[5][6][7]. The idea is to develop an application based on machine learning techniques that 

monitors the symptoms and generates a database to predict the occurrence of paralysis, and 

examines the minute nerve signals transmitted on affected nerves. The output of this 

application is very useful to doctors in suggesting alternative medications [8]. In the 

following grounds algorithm showcase the step by step functionality of the application. 

 

Algorithm 

 Step1: Start 

 Step 2: Automatically collect the Paralysis Precipitating Factors Data (PPFD) or manually 

enter the PPFD into the device. PPFD includes symptoms like blood pressure and heart rate. 

 Step 3: Monitor the nerve stimulus and collect the data, like Nerve Stimulus Data (NSD) 

 Step 4: Store the collected PPFD and Nerve Stimulus Data in the database. 

 Step 5: Merge both PPFD and NSD 

 Step 6: Using proposed Machine learning algorithms, process the cumulative PPFD and 

NSD and predict the    possibility and occurrence of paralysis.  

 Step 7: Based on the result, decide whether to show an alert or not. 

 Step 8: Display the alert message and stimulus frequency on the device monitor. 

 Step 9: Stop. 

 

Model Implementation based on Machine Learning Algorithms 

Paralysis Prediction Model built using five machine learning algorithms, namely decision 

tree, K-Nearest Neighbors (KNN), Random Forest, Logistic Regression, Support Vector 

Machine (SVM). In the following grounds model implementation is shown in fig-1. 

 

Decision Tree 

A decision tree is a non-parametric and supervised learning method that models decisions or 

actions based on the input data. It is easy to understand, scalable, and can handle both 

categorical and numerical data. The algorithm creates a tree-like model of decisions and their 

possible consequences, enabling the machine to make informed decisions based on the input 

data. The decision tree algorithm works by recursively partitioning the training data into 

smaller subsets. At each node of the tree, the algorithm selects the feature that splits the data 

into the purest subsets, i.e., subsets with the same class or label. This process continues until 

the subsets are completely homogeneous or the tree reaches a predefined depth or stopping 

criterion. Once the tree is constructed, it can be used to make predictions on new data by 

traversing the tree from the root to a leaf node and assigning a class or value based on the 

final leaf node [9]. However, it has some limitations such as overfitting, which can be 

addressed using various techniques like pruning. 
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K-Nearest Neighbors (KNN): 

K-Nearest Neighbours (KNN) is a widely used machine learning algorithm for classification 

and regression tasks. KNN is a non-parametric and lazy learning algorithm, In KNN, the 

input consists of the k closest training examples in the feature space. The output depends on 

whether KNN is used for classification or regression. In classification, the output is a class 

membership, while in regression, the output is the value of the response variable for the given 

input [10]. KNN has some limitations, such as high computational complexity for large 

datasets, sensitivity to irrelevant features, and difficulty in handling categorical data. 

 

Logistic Regression: 

Logistic Regression is a supervised learning algorithm used for classification tasks. It is a 

statistical method that is used to analyze a dataset in order to find a relationship between a 

dependent variable and one or more independent variables. The goal of logistic regression is 

to find the probability of an event occurring, given a set of inputs. The logistic regression 

model works by applying a logistic function to the linear combination of the input features. 

The logistic function is a type of sigmoid function that maps any real-valued number to a 

value between 0 and 1. This value represents the probability of the event occurring. The 

logistic regression model is trained using a labelled dataset, which means that the outcome 

variable is known for each data point [11]. The algorithm adjusts the weights of the input 

features to minimize the difference between the predicted values and the actual values. 

 

Random Forest 

Random forest algorithm is a widely used machine learning technique for classification, 

regression, and feature selection tasks. It is a type of ensemble learning method that combines 

multiple decision trees to make predictions. The basic idea behind the random forest 

algorithm is to create a large number of decision trees, each of which is trained on a random 

subset of the training data and a random subset of the features. By combining the predictions 

of all the trees, the random forest algorithm can make more accurate predictions than a single 

decision tree. One of the key advantages of the random forest algorithm is that it is relatively 

insensitive to the choice of hyperparameters, such as the number of trees or the depth of each 

tree [12]. This makes it a very robust and reliable method for many different types of 

datasets. Despite of its benefits, the random forest algorithm can be computationally 

expensive, particularly when dealing with large datasets or a large number of features. 

However, there are several ways to optimize the algorithm, such as by using parallel 

processing or reducing the number of features through feature selection techniques. 

 

Support Vector Machine 

Support Vector Machines (SVMs) are a type of supervised machine learning algorithm used 

in classification and regression. SVMs are based on the idea of finding the hyperplane in a 

high-dimensional space that best separates the different classes in a dataset. One of the 

advantages of SVMs is that they can handle both linearly and non-linearly separable data. In 

cases where the data is not linearly separable, SVMs use a technique called kernel trick to 

transform the data into a higher dimensional space where it becomes separable. This makes 

SVMs a versatile algorithm that can be used in a wide range of applications. Another 

advantage of SVMs is that they are less prone to overfitting, which is a common problem in 

machine learning. SVMs achieve this by maximizing the margin between the different 
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classes, which helps to ensure that the decision boundary is robust and generalizes well to 

new data [13]. They have several advantages over other algorithms, including their ability to 

handle high-dimensional data, their robustness to overfitting, and their wide range of 

applications. 

 

 
Fig-1: Block Diagram of Model Implementation 

 

IV. COMPARITIVE ANALYSIS OF THE PROPOSED ALGORITHMS 

 Following results are made after implementation of machine learning algorithms with 

the help of python programming. Based on the comparative analysis [9] among proposed 

algorithms it is noticed that decision tree coined with least accuracy. Table-1 summarised list 

of algorithms and its accuracy with input parameters. Similar set of parameters are considered 

for all algorithms. Fig-2 showcased same with the help of a chart. 

 

Parameters Parameter 

Value 

Algorithm 1 Algorithm 2 Algorithm 3 Algorithm 4 Algorithm 5 

Gender 1(male), 

0(female) 

 

 

 

 

 

 

Decision 

Tree 

90% 

 

 

 

 

 

 

Random 

Forest 

93% 

 

 

 

 

 

 

K-Nearest 

Neighbor 

93% 

 

 

 

 

 

 

Logistic 

Regression 

93% 

 

 

 

 

 

 

Support 

Vector 

Machine 

93% 

Age --- 

Hypertension 1(yes), 

0(no) 

Heart Diesease 1(yes) 

Ever married 1(yes), 

0(no) 

Work Type --- 

Residency Type --- 

Average 

Glucose Level 

--- 

BMI --- 

Smoking Status --- 
Table1: Proposed algorithms with its accuracy 
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Fig-2: Summary of algorithms functionality. 

 

V. CONCLUSION 

An MRI is costly due to the enclosed nature of the machine which can cause feelings of 

claustrophobia in some patients. There is a chance of developing allergies to the gadolinium 

contrast medium, commonly known as the contrasting reagent. The main drawback of 

Electroencephalography (EEG) recording is the lack of spatial resolution. It will get a 

comprehensive output in the proposed invention as it is based on Artificial Intelligence, and 

this technology will be installed in wearable devices like smart watches and smart bands, so 

patients will not need to go into heavy machines for the scans. It can use this device to 

monitor the nerve stimulus of the paralyzed area and then adjust the medication based on the 

results. This device will help the doctors to decide how to treat patients. The current method 

necessitates further research into nerve signal transmission and the development of a micro 

biosensor capable of detecting electric signals in the human body. This method can use 

techniques such as deep neural networks, deep learning, data mining, and data science to 

modify the algorithm. 
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