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Abstract: Artificial Intelligence (Al) technologies are now widely used in a variety of fields to aid
with knowledge acquisition and decision-making. Health information systems, in particular, can
gain the most from Al advantages. Recently, symptoms-based illness prediction research and
manufacturing have grown in popularity in the healthcare business. Several scholars and
organisations have expressed an interest in applying contemporary computational tools to
analyse and create novel approaches for rapidly and accurately predicting illnesses. In this study,
we present a paradigm for assessing the efficacy of combining Machine Learning (ML) and
Natural Language Processing (NLP) technologies in a disease prediction system. We scraped a
disease-symptom dataset with NLP characteristics from one of the UK's most trusted National
Health Service (NHS) websites as an example. In addition, we will thoroughly examine our data
using symptom frequency, similarity, and clustering analysis. As a consequence, we can observe

that the forecast has a high efficiency rate, but there are still some challenges to work out.

Keywords - Artificial Intelligent, Data Analysis, Machine Learning, Nature Language Processing,
Health Information System, Symptoms, Disease Prediction, Symptom Frequency.
INTRODUCTION

Nowadays, there are an increasing number of medical and healthcare-related items available

through mobile and online applications.
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Many machine learning research projects begin to leverage information gathered from internet
platforms such as social media, forum conversations, and a variety of other resources to
construct Al-supported healthcare suggested apps. The study's findings were highly encouraging,
and these Al applications can deliver useful hints or even pre-diagnose advise based on relatively
simple facts, such as condition and symptom relational databases. Moreover, the majority of the
work lacks a straightforward framework for maintaining data and applying ML algorithms on
trustworthy data. Predicting cancer using machine learning and clustering, forecasting
dermatological disorders using a naive Bayes classifier, and predicting the occurrence of swine
flu using a naive Bayes classifier have all been studied in the past, and these techniques appear
to generate pretty decent results. However, the majority of these studies focus on one or a few
diseases or medical problems that are critical in the healthcare profession [1-12]. However,

several studies provided novel approaches for predicting more illness based on symptoms.

Machine learning (ML) is the empirical study of algorithms and statistical models that
computer systems use to do a certain task efficiently without utilising explicit instructions,
instead relying on models and inference [13-22]. It is thought to be a subset of artificial
intelligence. Machine learning algorithms create a mathematical model using sample data,
referred to as "training data," in order to make predictions or choices without being expressly
programmed to do so. Machine learning methods are utilised in applications such as email
filtering, network intrusion detection, and computer vision, when developing an algorithm

containing explicit instructions for accomplishing the task is impractical [23-34].

PROPOSED SYSTEM

Based on the symptoms presented, our suggested framework will study, analyse current
solutions, and design an efficient framework that can be utilised to anticipate general ilinesses
or medical situations [35-38]. To forecast 298 distinct medical diseases, the project combines NLP
and the Multinomial Nave Bayes Algorithm. The framework is made up of three primary

components:

Volume No.3, Issue No.1 (2022)

79



S.Akila et.al Journal of Science Technology and Research (JSTAR)

1. Data extracting and NLP processing
2. Data evaluation and Analyse
3. Prediction

PROPOSED METHOD

Input Text
(Train Data and Test Data)

Data Pre-Processing

NLP Text Analysis

Feature Extraction

Prediction

Final Result Diseases (Flask Web
Application)

Doctor Suggestion for the Diseases

Figure 1 Overview of the Proposed Method
ALGORITHMS
Regexp Tokenizer (NLP)
Multinomial Naive Bayes Algorithm(Classifier)
Advantage:

1. This method is fast and can save you a lot of time.
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2. Naive Bayes is appropriate for multi-class prediction issues.

3. If the premise of feature independence remains true, it can outperform other models
while using far less training data.

4, NLP enhanced analysis

NAIVE BAYES CLASSIFIER ALGORITHM:

1.The Nave Bayes algorithm is a supervised learning technique based on the Bayes theorem that

is used to solve classification issues.
2.1t is mostly utilised in text classification with a large training dataset.

3.Nave Bayes Classifier is a basic and effective Classification method that aids in the development

of rapid machine learning models capable of making quick predictions.
MULTINOMIAL NAIVE BAYES

1.A supervised learning approach is required, which classifies each new document by assigning
one or more class labels from a fixed or predetermined class.

2.1t employs the bag of words technique, in which the individual words in the document comprise
the document's characteristics and the sequence of the words is ignored.

3.This method differs from the way we speak with one another.

4.1t treats language as if it were a bag full of words, with each message being a random mouthful
of them.

5.Large documents include a large number of words and are often distinguished by a very high
dimensionality feature space with thousands of characteristics.

TECHNOLOGIES USED

1. Machine Learning

2. Natural Language Processing (NLP)
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MACHINE LEARNING

Al is the use of artificial intelligence (Al) that enables frameworks to gain and develop without
being fundamentally altered. Al is concerned with the progress of computer programmes that

can access information and utilise it to learn on their own. Machine Learning Methods:
ADMINISTERED Al

Al-assisted computations can apply what has been learned in the past to fresh data using
designated guidance to predict future events. Beginning with an assessment of a known
preparation dataset, the learning calculation provides a derived ability to anticipate the outcome
values. After proper preparation, the framework may focus on any new input. The learning
calculation may also compare its output to the predicted output and identify errors to adjust the
model accordingly. Algorithms for solo machine learning are employed when the data used to
prepare is not categorised or identified. Unaided learning focuses on how frameworks can induce
the ability to depict a hidden design from unlabelled data. The circumstance does not provide
the desired outcome, yet it investigates the information and can attract inductions from datasets

to portray concealed structures from unlabelled information.

NATURAL LANGUAGE PROCESSING (NLP)

Natural language processing (NLP) is the capacity of a computer software to interpret spoken and
written human language, often known as natural language. It's part of artificial intelligence. NLP
has been around for over 50 years and has its roots in linguistics. It has a wide range of real-world
applications, including medical research, search engines, and corporate intelligence. Doctor

Suggestions with Flask Frame Work

Hospitals are the most common place for a sick individual to receive medical examinations, illness
diagnosis, and treatment recommendations. This is something that practically everyone on the
planet does. People see it as the most dependable method of determining their health state. The

suggested approach is intended to provide an alternative to the traditional way of visiting a
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hospital and scheduling an appointment with a doctor to obtain a diagnosis. The goal of this study
is to construct a Doctor Suggestion application using natural language processing and machine
learning technologies. People may engage with the Doctor suggestion exactly like they would
with another human, and through a series of enquiries, the Doctor suggestion will detect the
user's symptoms and thereby anticipate the outcome. predicts the disease and recommends
treatment. This approach may be very useful in doing daily check-ups, making individuals aware
of their health state, and encouraging them to take right precautions to stay healthy. According
to the findings of this study, such a system is not commonly used, and people are unaware of it.
By putting this recommended framework into action, users may skip the time-consuming process
of visiting hospitals by utilising this free application from wherever they are. A wealthy society is
one in which all of its citizens are healthy. If one aspires to be happy, it is critical to preserve one's
health. Only a healthy body can have a healthy mind, and it improves people's performance.
According to the most recent TOI [1] news, individuals place little value on their health and find
it time-consuming to visit hospitals for check-ups. Health has no place in today's hectic lifestyle.
The majority of people in the working class report that their hectic schedule prevents them from
getting regular medical check-ups and that they ignore any discomfort displayed by their bodies
until it becomes too severe. Al (ML) is the logical analysis of computations and quantifiable
models that computer frameworks employ to successfully carry out a certain task without the
need of explicit rules, relying on models and induction all things considered. It is regarded as a
subset of artificial reasoning.

Al computations create a numerical model of test data, known as "preparing
information," to make projections or decisions without being explicitly specialised to carry out
the task. Machine learning calculations are used in applications such as email sorting, identifying
organisational gatecrashers, and PC vision, when it is impossible to generate a calculation of clear
recommendations for carrying out the task. Al is inextricably linked with computational insights,
which revolve around forecasting using PCs. The study of numerical streamlining contributes

tools, hypotheses, and application domains to the science of artificial intelligence. Information
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mining is a branch of artificial intelligence that focuses on exploratory data analysis via unassisted
learning. Al is sometimes referred to as predictive analysis in its application across business
challenges. Earlier in this post, we mentioned a few applications of Al. To further understand the
concept of Al, consider the following models: web query items, continuous adverts on website
pages and mobile phones, email spam sifting, network interruption location, and example and
picture recognition. Each of these are the outcomes of using Al to analyse massive amounts of
data.

In general, information examination was shown by experimentation, a process that becomes
confusing when informative collections are large and diversified. Al provides a solution to this
issue by providing clever alternatives rather than studying massive amounts of data. Al may give
precise conclusions and examination by developing rapid and effective computations and
information-driven models for continuous information management. Al tasks are classified into
a few broad categories. The computation in controlled learning assembles a numerical model of
a collection of information that includes both the data sources and the desired outputs. For
example, if the task was to determine whether a picture contained a specific item, the
preparation information for a managed learning calculation would include pictures with and
without that article (the info), and each picture would have a mark (the result) indicating whether
it contained the article. In certain circumstances, the information may be only partially available
or limited to unique input. Semi-directed gaining computations promote numerical models from
insufficient preparation knowledge, when a portion of the example inputs suffer from the loss of
the ideal outcome.

Managed learning includes grouping calculations and relapsing calculations. When the findings
are limited to a certain set of data, grouping computations are used. For a message-channeling
order computation, the information would be an approaching email, and the outcome would be
the name of the envelope in which to record the email. For a formula that identifies spam
communications, the expected outcome would be all items regarded "spam" or "not spam," as

handled by the Boolean characteristics valid and misleading. Relapse computations are called
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from their persistent outcomes, which means they can incorporate any value within a reach.
Temperature, length, and cost of an item are examples of unending worth. Administered
Machine Learning: The majority of commonsense Al makes use of controlled learning.
Administered learning is a situation in which you have input factors (x) and a result variable (Y),
and you use a computation to obtain planning capability from the contribution to the outcome Y
= f(X). The goal is to estimate the planning capacity so accurately that when new information (x)
comes in, you can predict the outcome variables (Y) for that information.

Supervised Machine Learning calculation methods include direct and strategic relapse, multi-
class characterisation, Decision Trees, and backing vector machines. Regulated learning
anticipates that the material needed to produce the calculation has now been marked with
correct answers. A grouping computation, for example, will find out how to identify animals after
being prepared on a dataset of photographs that are suitably labelled with the kind of creature
and some recognising qualities. Administered learning problems can also be combined into
Regression and Classification challenges. The two concerns share the goal of developing a simple
model that can predict the worth of the reliant characteristic based on property parameters. The
distinction between the two tasks is that the dependent quality is mathematical for relapse and

straightforward for arrangement.

CLUSTERING

The K-means clustering technique is the simplest unassisted learning computation for
dealing with the bunching problem. K-implies calculation divides n perceptions into k clusters,
with each perception having a position in the group with the nearest mean serving as the bunch's

model.
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Figure 2 Clustering process

Innovative learning calculations find the best outcomes (preparation marks) for a limited set of
information sources based on a budget, and enhance the selection of contributions for which it
will secure preparation names. When used wisely, they can be presented to a human customer
for naming. In a strong atmosphere, support learning calculations are provided criticism as sure
or negative support and are used in autonomous cars or in finding out how to play a game against
a human adversary. Other specific Al calculations include topic demonstrating, in which the
computer software is given a set of regular language reports and searches for other archives that
cover relevant themes. . In thickness evaluation concerns, Al computations may be used to
monitor the unnoticeable probability thickness work. By all accounts, Al is the most obvious
example. It is commonly associated with phrases referring to various logical procedures for
information disclosure or expectancy (named as machine or factual learning methods). Towards
Data Science provides a forum for a large number of people to exchange ideas and broaden our

understanding of information science. Data science, like information mining, is an
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interdisciplinary topic that use logical processes, cycles, computations, and frameworks to extract
information and experiences from information in various patterns, both ordered and

unstructured.

Disease identification

Fungal infection

° Allergy

. GERD

J Chronic cholestasis
° Drug Reaction

° Peptic ulcer diseae
. AIDS

. Diabetes

. Gastroenteritis

o Bronchial Asthma
° Hypertension

° Migraine

° Cervical spondylosis
° Paralysis (brain hemorrhage)
J Jaundice

. Malaria

° Chicken pox

° Dengue

° Typhoid

° hepatitis A

° Hepatitis B

° Hepatitis C
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° Hepatitis D

° Hepatitis E

° Alcoholic hepatitis

. Tuberculosis

. Common Cold

. Pneumonia

. Dimorphic hemmorhoids(piles)
. Heart attack

. Varicose veins

. Hypothyroidism

. Hyperthyroidism

° Hypoglycemia

. Osteoarthristis

. Arthritis

. (vertigo) Paroymsal Positional Vertigo
° Acne

° Urinary tract infection

. Psoriasis

° Impetigo

PRINCIPAL COMPONENT ANALYSIS

The basic idea behind principal component analysis (PCA) is to reduce the dimensionality
of an informative collection composed of several aspects that are related to one another, either
intensively or sensitively, while retaining the variation existing in the dataset to the greatest
extent possible. The equivalent is completed by changing the factors to another arrangement of

factors known as the primary parts (or essentially, the PCs) and are symmetrical, asked with the
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ultimate goal that the variety existing in the initial factors lessens as we decrease in the request.
As a result, the first head component contains the most variation that was accessible in the initial
sections. The important components are the eigenvectors of a covariance network, and hence
they are symmetrical.

Importantly, the dataset on which the PCA approach will be used should be scaled. The
results are also affected by the relative scale. As a layperson, it is a method of summarising facts.
Consider several wine bottles on a dining table. Each wine is defined by its attributes such as
tone, strength, age, and so on. Overt repetitiveness will develop in any situation since a significant
number of them will quantify comparable qualities. So, in this case, PCA will essentially sum up
each wine in stock with a lower quality.

When seen from its most illuminating perspective, Principal Component Analysis can
intuitively provide the client with a lower-layered image, a projection or "shadow" of this item.
Information science is a "concept to unite insights, information examination, Al, and their related
tactics" in order to "comprehend and examine actual oddities" using information. It employs
methods and hypotheses derived from a variety of areas within the context of arithmetic,
measurements, data science, and science. Information examination is the process of examining,
purifying, modifying, and displaying information with the goal of discovering useful facts,
highlighting aims, and providing direction. Information inquiry includes a variety of elements and
methodologies, integrating multiple methods under a variety of titles and being used in a variety
of business, scientific, and sociological fields.. In today's business, information evaluation plays a
role in making more rational decisions and supporting the organization in achieving successful

activity.

CONCLUSIONS
The development of Al in health care might encompass jobs ranging from simple to sophisticated,
such as answering the phone, reviewing medical records, and analysing population health trends.

We provide an experimental evaluation research approach for constructing a symptom-based
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illness prediction system in this project. We gathered 298 disease information from the UK's most

trusted NHS website and used powerful NLP and ML algorithms for Disease Prediction and Doctor

Suggestion with the Flask framework.
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