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ABSTRACT

People frequently neglect to take proper care of their health in today's fast-paced world. People
attempt to avoid seeing a doctor for a diagnosis because they find it unpleasant or they are pressed for time.
Having access to healthcare is essential to living a healthy life. However, getting a doctor's consultation when
you have health concerns is very difficult. The suggested concept is to use artificial intelligence to develop a
medical chatbot that, before speaking with a doctor, can identify a disease and provide basic information about
it. The purpose of the medical chatbot is to lower healthcare costs and increase accessibility to medical
information. Some chatbots function as medical reference books, educating patients about their conditions and
promoting better health. The true value of a chatbot to the user can only be realized when it is able to diagnose
any type of illness and provide relevant information. Chatbots are computer programs that use machine
learning algorithms to simulate human conversation. It is intended to be the best virtual assistant available,
assisting with everything from completing tasks to answering inquiries about health care. Right now, one of
the greatest emerging technologies is chatbots. It is undoubtedly among the most sophisticated and efficient
technologies available. However, in order to complete many tasks, chatbots must also become more effective
in the medical field. In order to solve this issue, the project offers a platform for people to communicate with
highly trained chatbots that use machine learning algorithms on datasets. Instead of using a logical approach to
computation, machine learning algorithms use a more organic approach. The dataset they are trained on
determines the output. Real-time medical systems can be implemented, and the text results can be converted to
audio format.

KEYWORDS: Machine Learning, Natural Language Processing, Chatbots, Artificial Intelligence, Medical
system

INTRODUCTION

Conversations between computers and humans have
existed for as long as computer science itself. In fact,
back in 1950, Alan Turing developed a
straightforward test known as the Turing test, in
which a human judge would have to determine
whether or not the thing they are text-chatting with is
a computer program. This is beneficial for
conversational agent design since it frees them from
having to possess (possibly) limitless domain
knowledge. As a result, they can concentrate on a
narrow range of extremely particular topics, like

A computer software meant to mimic human-user
communication, particularly over the Internet. More
officially, chatbots are called conversational agents
in the scientific literature. The phrases "chatbot" and
"conversational agent” will be used interchangeably
in this article. The fundamental idea behind all
chatbots is to communicate (mostly) through text
messages with human users, acting as if it could
comprehend what is being said and respond to the
user accordingly.

Fy E;_ P 2 J assisting customers with restaurant reservations.
A —r; Additionally, users usually start a chatbot encounter
ChatBiot with a goal in mind for the conversation, which is

| another basic assumption that chatbot designers keep
i || Bl in mind. This therefore affects the sequence of topics
and the flow of the conversation.

I Algo1

Fig.1 Chat bot
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HISTORY
In 1966, ELIZA, a computer program that mimicked
a psychiatrist and rephrased user input using simple
(by today's standards) Natural Language Processing
techniques, became the first example of a
conversational agent. The program deceived a huge
number of people by appearing to comprehend the
user's concerns, even though it was quite simple.
Joseph Weizenbaum, the man who created it, even
stated that his secretary would beg him to step aside
so she could speak with ELIZA in private.
Then, over a few decades, chatbots mostly adopted
ELIZA's methodology with a few small innovations,
such as speech synthesis and emotion management.
Then, in 2001, Active Buddy, Inc. (now Collogquis)
released Smarter Child, a conversational agent that
worked with MSN Messenger and AOL Instant
Messenger. Smarter Child was developed to give
immediate access to news, sports scores, weather
reports and other information, drawing inspiration
from the popularity of instant messaging services
like SMS. The primary innovation was that Smarter
Child stored valuable information for its users and
was linked to a knowledge source. Unfortunately,
bots on those sites were eventually rendered obsolete
by the technological constraints of Natural Language
Processing at the time.
A group at IBM developed the next breakthrough for
conversational bots through the Watson Al project,
which has been under development since 2006.
From an NLP perspective, Jeopardy is intriguing
since the questions use a lot of word play and need
quick information retrieval from large knowledge
bases. Regretfully, this Al's previous incarnation was
limited to providing one-liner responses and was
unable to hold a meaningful dialogue with another
person. Virtual assistants, like those from Apple
(Siri), Microsoft (Cortana), Google (Google
assistant), Amazon (Alexa)and others, began to
proliferate in the early 2010s. Both goal-oriented
dialog and the concept of conversation were
introduced to the field by those agents.
CHATBOTS IN VARIOUS INDUSTRIES

These computer programs, known as
chatbots, converse with users in natural language.
The process is the same for all chatbots, even though
they are each unique in their own domain. The use of

chatbots has spread from customer service to matters
of life and death. Chatbots are entering the
healthcare industry and can help solve many of its
problems. Health and fitness chatbots have begun to
attract a market. Last year Facebook has started
allowing companies to create Messenger chatbots to
communicate with users. A great example
is HealthTap — the first company to release a health
bot on the Messenger app. It allows users to ask
medical questions and receive answers from doctors.
Fitness bots dominate this category, but there are
plenty of medical bots worth attention too.

Chatbots are far from widespread adoption
in healthcare, but they are on the rise. Chatbots are
also appearing in the healthcare industry. A study
suggested that physicians in the United States
believed that chatbots would be most beneficial for
scheduling doctor appointments, locating health
clinics or providing medication information.
ChatGPT is able to answer user queries related to
health promotion and disease prevention such as
screening and vaccination. WhatsApp has teamed up
with the World Health Organization (WHO) to make
a chatbot service that answers users' questions
on COVID-19.

0%

Online retai Healthcare Banking nsurance Government

Fig.2 Graph of chatbot adaption

In 2020, The Indian Government launched a
chatbot called MyGov Corona Helpdesk, that
worked through WhatsApp and helped people access
information about the Coronavirus (COVID-19)
pandemic.
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Certain patient groups are still reluctant to
use chatbots. A mixed-methods study showed that
people are still hesitant to use chatbots for their
healthcare due to poor understanding of the
technological complexity, the lack of empathy and
concerns about cyber-security. The analysis showed
that while 6% had heard of a health chatbot and 3%
had experience of wusing it, 67% perceived
themselves as likely to use one within 12 months.
The majority of participants would use a health
chatbot for seeking general health information
(78%), booking a medical appointment (78%)and
looking for local health services (80%). However, a
health chatbot was perceived as less suitable for
seeking results of medical tests and seeking
specialist advice such as sexual health.

The analysis of attitudinal variables showed
that most participants reported their preference for
discussing their health with doctors (73%) and
having access to reliable and accurate health
information (93%). While 80% were curious about
new technologies that could improve their health,
66% reported only seeking a doctor when
experiencing a health problem and 65% thought that
a chatbot was a good idea. 30% reported dislike
about talking to computers, 41% felt it would be
strange to discuss health matters with a chatbot and
about half were unsure if they could trust the advice
given by a chatbot. Medical chatbots can be
configured to deliver regular updates on recent
research papers, journal articles and clinical trial
outcomes relevant to a medical professional's
specialty. The chatbots can also analyze and
summarize key findings from new studies, providing
a concise overview of the latest research. Medical
professionals can engage in interactive learning
sessions with the chatbot. They can ask specific
guestions about new treatments, drugs or procedures
and the chatbot can provide detailed explanations,
pulling information from recent studies or medical
databases. For more advanced applications, chatbots
can assist in clinical decision-making by providing
information from the latest research that may impact
treatment options and patient care strategies.
Chatbots can summarize complex research papers,
making them more accessible and easier to
understand. This feature is particularly useful for

quickly grasping the key points of extensive or
highly technical studies. Keeping track of the latest
pharmaceutical ~ developments, including new
medications and their interactions, is crucial.
Chatbots can provide timely updates in this area.
Chatbots can also update medical professionals
about changes in guidelines, standards and
regulatory requirements, ensuring that practices
remain compliant and aligned with current best
practices.

MEDICAL CHATBOTS

Medical chatbots can automate many of the
routine tasks that healthcare providers currently do,
such as answering frequently asked questions,
scheduling appointments and refilling prescriptions.
This frees up healthcare providers to spend more
time with their patients and focus on more complex
medical care. Medical chatbots can help reduce
healthcare costs by reducing the need for
unnecessary doctor visits and by improving patient
outcomes. For example, chatbots can help patients to
better understand their conditions and to make better
choices about their health care.

A human input is compared to the chatbot's
knowledge base. Since chatbots primarily use
artificial intelligence, we have chosen to use this
ability to contribute to the field of health informatics.
The low level of patient engagement that occurs
after patients leave clinics or hospitals is frequently
blamed for the high cost of our healthcare system.
Numerous studies conducted in this field have
demonstrated that chatbots can deliver healthcare at
a reasonable cost and with better results.
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Fig.3 The future of chatbots
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By providing prompt answers to the
guestions posed by the user, the scheme aims to
bridge the communication gap between patients and
healthcare providers. The majority of people in
today's world are probably internet addicts, but they
do not give their personal health much thought. They
avoid visiting the hospital for minor issues that could
develop into major illnesses down the road. Creating
forums with questions and answers is quickly
replacing the tedious process of searching through a
list of web documents that might be pertinent. Many
of the current systems have drawbacks, such as the
fact that patients must wait a long period for expert
acknowledgement and do not receive a prompt
response. Certain procedures might charge a fee for
conducting live chat or phone calls with doctors via
the internet. Through the use of Natural Language
Processing, this system enables computer-to-
computer communication (NLP). Three analyses are
available that comprehend natural language. i.e., the
primary linguistic relations are identified in order to
parse the sentences' subject and object. A chatbot is
an entity that uses methods like Natural Language
Processing (NLP) to mimic human conversation in
its specific, approved setup while speaking or
writing in text. Creating a user interface for sending
and receiving input is one way to develop a chatbot
application. It is a system that communicates with
the user by monitoring the interaction's status and
remembering previous commands to provide
functionality.

PROBLEM STATEMENTS

The problem statement outlines several critical
healthcare challenges that a medical chatbot can help
address:

e Health information overload

The chatbot can serve as a reliable source of medical
information, providing users with accurate,
evidence-based answers to their health-related
guestions. By synthesizing complex medical
concepts into understandable language and directing
users to credible sources, the chatbot helps mitigate
information overload and promotes informed
decision-making. With the abundance of medical
information available online, patients often struggle

to find accurate, relevant and trustworthy
information. This information overload can lead to
confusion, anxiety and inappropriate self-diagnosis
or treatment.

e Patient Education and Empowerment:

Through interactive conversations, the chatbot can
educate users about their health conditions, treatment
options and preventive measures.

It can offer personalized recommendations based on
users' health profiles and preferences, empowering
them to take an active role in managing their health
and well-being. Many patients lack comprehensive
understanding of their health conditions, treatment
options and preventive measures. This results in
suboptimal management of health conditions, missed
opportunities for early intervention and increased
healthcare costs.

e Healthcare Resource Allocation:

By handling routine inquiries and providing triage
support, the chatbot can help alleviate the burden on
healthcare providers and streamline resource
allocation. Users can receive timely advice and
guidance from the chatbot, reducing the need for
unnecessary clinic visits or phone consultations.
Healthcare facilities face challenges in efficiently

allocating resources, including healthcare
professionals’ time and expertise. Non-urgent
inquiries and appointments can overwhelm

healthcare providers, leading to longer wait times for
patients with urgent medical needs.

e Continuity of Care:

The chatbot can facilitate continuity of care by
serving as a consistent point of contact for users
across different stages of their healthcare journey. It
can maintain comprehensive records of users' health
information, treatment history and preferences,
ensuring seamless communication and coordination
between healthcare providers. In summary, the
development of a medical chatbot aims to address
healthcare challenges related to information
overload, patient education, resource allocation and
continuity of care. By leveraging artificial
intelligence and Natural Language Processing
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technologies, the chatbot enhances access to
healthcare information, promotes patient
empowerment, optimizes resource utilization and
fosters continuity of care in the healthcare
ecosystem.

CHOICE OF TITLE

Medical chatbots fulfill a number of crucial
functions:

e 24/7 Availability:

Users can access medical information and guidance
at any time of day or night. Users who might have
queries or concerns outside of usual clinic hours will
find this to be of particular use.

¢ Immediate Responses:

When a user asks a question, chatbots can reply right
away, which is useful in an emergency or when
someone requires urgent medical assistance.

e Health Education:

They can assist consumers learn about various
medical issues, treatments and preventive measures
by providing accurate and current health
information.

e Symptom Assessment:

Chatbots can assist users in evaluating their
symptoms and offer advice on whether they require
additional medical care. This might be especially
helpful when people are unclear about the intensity
of their symptoms.

e Appointment Scheduling:

To improve access to care and streamline the
process, certain medical chatbots can help users
schedule appointments with healthcare professionals.

e Health monitoring and management:

Medical chatbots can also help users monitor their
health conditions, remind them to take medication,
track symptoms and provide personalized
recommendations for healthier living.

e Accessibility:

They provide immediate access to medical
information and assistance, which is particularly
beneficial for people in remote areas or those with
limited access to healthcare facilities.

e Convenience:

Chatbots offer a convenient way for users to get
answers to their medical questions without having to
schedule appointments or wait in line. Users can
access them from their smartphones or computers
anytime, anywhere.

e Privacy:

Some people feel more comfortable discussing their
health concerns with a chatbot rather than a human
healthcare provider due to concerns about privacy
and judgment.

e Cost-effective Healthcare:

Chatbots can ease the burden on healthcare systems
by offering basic medical information and initial
triage, which may result in cheaper costs and more
efficiency.

¢ Anonymity and Privacy:

Since chatbots allow users to remain anonymous,
they might feel more at ease discussing delicate
health issues with them.

e Advancements in Al and NLP:

Recent advancements in artificial intelligence (Al)
and Natural Language Processing (NLP) have
significantly improved the accuracy and capabilities
of medical chatbots, making them more reliable and
effective in understanding and responding to user
queries.

In general, medical chatbots supplement traditional
healthcare services by providing people with an easy
and comfortable way to get healthcare information
and support.

SYSTEM ANALYSIS
EXISTING SYSTEM

e A significant number of datasets are needed for
Mamta Mittal's FAQ systems.

It merely responds to the same queries.

e In Worker's General Health System is
implemented in employee system. It is
accessible to a small number of employees.

e In Al-based healthcare chatbot system only
medical professionals can respond to inquiries.so
there is a significant response time.
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e Answers the questions manually on the
dashboard system. Humans are fallible beings.so
its precision is reduced.

e Umar Jameel does research on chatbots that
refer doctors. It is merely a case study. Doctor
chatbot deployment is not currently underway.

Disadvantages

The system provides a meaningless response

There is only basic text

It is unable to manage loud inquiries.

It could result in error

e Itanswers only frequently asked questions

BACKGROUND OF THE WORK

Implement Question Answering (QA) systems in the
current system. QA systems are information
accessing systems that attempt to respond to natural
language queries by providing appropriate responses
by utilizing natural language techniques and
available attributes. The system receives a plain text
file as input and its output is a qualified user's
answers to all types of questions. A growing number
of people are using synchronous written
conversations or "“chats,” as Web-based mental
health interventions. Based on an assessment of
specific synchronous Web-based chat technologies,
this review was created. The available data on the
use of this technology indicates a tentative level of
support for the intervention mode.

Text-based synchronous communication
interventions performed at least as well as the
comparison interventions, with better results when
compared to waitlist conditions and overall
equivalent results when compared to treatment as
usual. Future studies will need to consider whether
or not these technologies are cost-effective in
clinical settings. When compared to standard Web
search, medical search has a few special
requirements. When someone is uncomfortable but
unsure of their specific medical issues, they
frequently conduct a medical search. In these
situations, the seeker typically wants to learn
everything there is to know about the subject at
hand. Nonetheless, current medical Web search
engines focus their results on a small number of
topics and are tuned for accuracy. The nature of
medical websites exacerbates this lack of diversity

issue. Many medical websites use similar, though
not exact, descriptions of medical topics when
talking about them by paraphrasing information
from research papers and medical textbooks.

PROPOSED METHODOLOGIES

The user dialogue in the proposed system follows a
linear design that starts with symptom extraction,
moves on to symptom mapping, which locates the
corresponding symptom, diagnoses the patient for a
major or minor disease and if the patient is referred
to a major doctor, obtains the doctor's information
from the database.

The user is identified by the login information that is
stored in the database. The logic for state transitions
is created, natural language generation templates are
employed and the system initiates contact with the
user and solicits feedback in order to arrive at an
accurate diagnosis. Users can submit their
complaints and health-related inquiries with the aid
of this system. A primary consideration in the
development of this system was customer
satisfaction. The chatbot's true purpose is to help
people by providing appropriate guidance on leading
happy and healthy lives. Because a large number of
people lack a basic understanding of their physical
condition. Through the chatbot, the user can ask any
private question about healthcare without having to
visit the hospital in person. by using the Google API
to convert text to voice when a medical chatbot is
retrieving an answer. The Chatbot receives a query,
finds a relevant response and displays it on an
Android app. The primary goal of the System in
creating this web-based platform is sentiment
analysis of customers.

Text query Query Search

Fig.4 Proposed architecture
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A teXt mlnlng algorlthm |S Used tO eXtraCt keyWOI’dS = SmartHealth.py o MewUser.html o NewDoctor.html = Imedicalc
from user-provided queries. then give the results in

e . . . . @app.route("/NewDoctor")
the form of specific medication information. def NewDoctor():

return render_template( ' NewDoctor.html')
INTERFACE CREATION
@app.route("/chat")
def chat():

return render_template( ' chat.html")

All templates are written by using html. Our web
page has five sections. The following sections are

@app.route("/UserLogin™)
1home def UserLogin():
return render_template('UserLogin.html")
@app.route("/Newlser")
def NewUser():

return render_template( ' NewUser.html')

2.doctor login

3.new doctor registration
@app.route("/CompanylLogin”)
4user Iogln def CompanylLogin():
return render_template('CompanyLogin.html")
5.new user registration Gepp. route("/NenCompany”)

def NewCompany():

return render_template( ' NewCompany.html")

Once a doctor logs in and sets their @app. route(" /Heart")
password and username. Prior to confirmation, a def “t:“d cemplatel Hemrthtal')
popup will display the doctor's details and request B
permission to make sure all of the provided Ganp. route (" /ask", methods<[ 6T, “POST])
information can be saved. def ask():

message = str(request.form[ 'messageText'])

= SmartHealthpy g NewUserhtml g NewDoctorhtml 2 Tmedicalchatdbl2.sql
from flask import Flask, render template, flash, request, session,send file F|g6 Cl‘eatlng home page

from flask import render_template, redirect, url_for, request

eld, validators, StringField, Submitfield 5 SmatHeathpy g Newliserhim gk NenDocorhtml 72 TmediclchatdbTdsg)

from WErKZEUg.utlls i1'P0‘. Secure_tllename

import mysql.connector fapp. route(" fuserlogin”, methods='GET', "MST'])
inport sys def userlogin():
error = None

if request.method == "POST':

S usernane = request. forn] ‘uane'|
import pickle

) port ¢ passuord = request. forn[ ‘password']
Inport nutpy as mp session] "unane'] = request. forn[ 'unane']

com = mysqL. connector, comect(user="root’, passuord="", host="localhast', database="tnedicalchatdb’)
from chatterbot import ChatBot cursor = comn, ursar()
from chatterbot.trainers import ListTrainer cursor. execute("SELECT * fron regth uhere usernane='" + usernane + "' and Passiord=" + password + "'")
from requests import get data = cursor. fetchone()
from bs4 import BeautifulSoup if data is None:

| import os
from flask import Flask, render_template, request, jsonify datal="Usernane or Passkord is Incorrect!”
return render_template(goback.html’, date=datal)

english_bot = ChatBot( 'Bot',

storage_adapter="chatterbot.storage.SQL5torageAdapter ', lse:
logic_adapters=[ print (data[8])

{ session] 'uid'] = data[@]
"inport_path': " chatterbot. logic. Bestilateh’ conn = mysqL.connector. connect(user="root’, passward="", host="localhost’, database="tnedicalchatdb’)
ar = conn. cursor()
I cur.execute("SELECT * FROM regth where username="" + usernane + "' and Passuord="" + password + "'")
trainer='chatterbot.trainers.ListTrainer') data = cur.fetchall()

english bot.set trainer(ListTrainer)
return render_template('Userhone.hitml', data=data )

Fig.5 header files Fig.7 User login
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[Bepp.route("/ask”, nethods=[ 'GET", "POST'])

def ask(): 2
message = str{request. forn[ "messagelext']) 35 iapp. route(" /newdoctor”, nethods=[ 'GET", "POST'])
bott="" 3% def nemdoctor():

if request.nethod == 'POST":

bot_respanse = english bot.get response(nessage) name] = request. fora["rane']
gender] = request. fora['gender”]
print (bot_response) 361 Age = request. forn[ 'age’]
email = request. forn["esail ]
pumber = request. fora[ " phone']
vord = ot address = request. fora[ "address']

special = request. fora['special ']

i word in message 367 uname = request. fora[ ‘uname’]

password = request. fora[ 'psu']
connl = mysql. comnector. connect(user="root’, password="", host="localhost’, database="inedicalchatdh’)

curl = connL. cursor()

curl exenute( conn = mysql.connector . comect(user="root’, password="", host="localhost', database="tnedicalchatdh')
"SELECT distinct Userflane from doctorth") in cursor = conn..cursor ()

data = curl.fetchall() i cursor. execute(

"TNSERT INTO doctorth VALUES (" + namel + *',"" + genderl + "',"" + Age + ™',"" + email + ™',"" + pnumber

for iten dn data: conn. commt()

) conn. close()
preet = ' ¢p class="price”s Hello Search Result ¢/p» <bry'

doct = * <p class="price"y Please Select Your Doctor to this List ¢/ps <bry' datal = "Record Saved"

return render_tenplate('goback.htal', data-datal)

Fig.8 Doctor’s Appointment page

& SmatHealthpy © gy Newlseehtml © g NewDoctorhtml 72 Imedicalchatdb25q] F'glo New Doctor RegiStratiOH Code

10 fiapp.route("/DoctorliserInfo")

i SmartHeathpy g NewUserhiml g NewDoctorhtml 2 Imedicalchatdb12.sql
0 def DoctorlserInfo(): —_—

m dnane = session dnane’]

B .route("/search”, methods=['GET', 'POST"

b conn = mysgl. connzctor. comect(user="root', passiord="", host="Tocalhost', dtabase="tnedicalchatdh') ! i:psem:" H .

1 # cursor = comn. cursor() if request.sethod = 'POST':

b3 aur = conn.cursor() 5 date = request. fora]'date’]

b cur.execute("SELECT * FROM appth where Doctorane=""+ dnane +"' ")

- feta - carfeteall) conn = mysql..connector. connect(user="roat', passuord=", host="localhost', database="tnedicalchatdb')
208 § cur = conn,cursor()

19 return render_template( ‘DoctorlserInfo.htnl', data=data ) 3 cur.execute("SELECT * FROA assignth uhere Lastdate=""sdate+""")

data = cur. fetchall()

13 fapp.route("/DoctorAssignInfo”)

u def Doctordssigninfo): return render_ tesplate('Notification.htnl', date=data)

¢
dnane = session] ‘dnane'] 13
m conn = mysql. connector. comnect(user="root', passord="", host="localhost', database='inedicalchatdh')
19 # cursar = comn, cursor() 12 def sendusgtargetno,tessage ):
b aur = conn.cursor() inport requests
m cur.execute("SElE[T ] dl‘ugtb where DoctorName ="+ dname +"' ") requests. post("http://sesserverd. creativepoint. in/api . phy?usernane=fantasydpassuord=5966928to=" + targetno + "&fi
m data = cur.Fetchall() )
m return render_template( DoctorfssignInfo.htnl', data=data ) 50 if _name_='_min_":
05 app.run(debug=True, use_reloader=True)

Fig.9 Doctor’s information code Fig.11 Search information
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If a user sign in newly, after setting username and
password. Before confirmation the popup will show
the patient details to asking permission to confirm all
the given details are can be saved or not. admins can
use answers to train keywords for processing in the
future.

POST QUESTIONS

Talking with a human can be experienced by the
user. In order to diagnose the illness, the bot then
poses a series of questions to the user regarding their
symptoms. It provides recommendations based on
the various symptoms to help identify the illness.
Patients can register their information and log in to
the system in this module. The questions about
health-related matters are then posted. The query
may take the form of a textual query.

KEYWORD EXTRACTION

Natural Language Processing (NLP) is instrumental
in keyword extraction, a process of identifying and
extracting the most relevant terms or phrases from
text data. Here's a succinct summary of its usage in
this context:

1. Text Processing: NLP techniques preprocess text
data by tokenizing it into words or phrases,
removing stop words, stemming and lowercasing.
This prepares the text for analysis, enhancing the
accuracy of keyword extraction.

2. TF-IDF. Term Frequency-Inverse Document
Frequency (TF-IDF) is employed to assess the
significance of words. It assigns weights to words
based on their frequency in the document and rarity
across a collection. Keywords are identified based
on high TF-IDF scores.

3. Named Entity Recognition (NER): NER
identifies and classifies named entities like persons,
organizations and locations. It aids keyword
extraction by recognizing entities relevant to the
text's context.

4.Part-of-Speech (POS) Tagging: POS tagging
assigns grammatical labels to words, distinguishing
nouns, verbs, etc. This helps prioritize certain word
types as potential keywords.

5.Dependency Parsing: Dependency parsing
analyzes sentence structure to determine word
relationships. It identifies semantically related
phrases or terms, facilitating keyword extraction.

6. Machine Learning Models: Advanced NLP
models, such as recurrent neural networks and
transformer models like BERT, are trained on large
text datasets to learn word representations. They
excel in capturing complex linguistic patterns and
contexts, aiding keyword extraction tasks. In
essence, NLP techniques enable keyword extraction
by processing text data, identifying significant terms
based on their frequency, relevance and context.

These methods empower various applications like
information retrieval, document categorization and
content analysis by extracting valuable insights from
textual data. First, questions are gathered and
preprocessing procedures are carried out to eliminate
distracting words. The basic steps are

e Tokenization

The provided document is divided into one unit or
token and is treated as a string for the purpose of
identifying each word in the document.

e Elimination of Stop Word

Typical words like a, an, but, and, of, the, etc. are
eliminated in this step. A stem is an organic
collection of words that have the same meaning or a
very close one. Using this method, the root of a word
is described. The two types of methods are
derivational stemming and inflectional stemming.
Porter's algorithm is one of the most widely used
stemming algorithms. Next, remove the keywords
and move on to the following module.

Support Vector Algorithm

Support Vector Machines (SVM) are supervised
learning algorithms used for classification,
regression, novelty and anomaly or outlier
detections. algorithm can be trained based on this
data such that it can assign future data points into
one of the two classes. This algorithm represents the
training data samples as points in space such that
points belonging to either class can be separated by a
wide gap between them, called a hyperplane and the
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new data points to be predicted are assigned classes
based on which side of this hyperplane they fall into.
This process is for a typical linear classification
process. SVM can also perform non-linear
classification by an interesting approach known as a
kernel trick, where kernel functions are used to
operate on high-dimensional feature spaces that are
non-linear.

Usually, inner products between data points in the
feature space help achieve this. With SVM, the
optimum result always looks for a greater margin
from hyperplane to the support vector and reducing
classifying error. But both of that contradicts with
each other which is why there’s a hyperparameter
that needs to be entered to the system for model
training. A hyperparameter will impact the result of
the machine learning evaluation. A hyperparameter
is a constant that is set to change one aspect of the
algorithm. In this case the hyperparameter is C,
where C controls the margin between the hyperplane
and the support vector.
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Fig.12 Data preprocessing for classification
prediction

Using Term Frequency — Inverse Document
Frequency or TFIDF, words can be converted from
string into vector integer that tells how important a
word is in a sentence and then stored in binary for it
to be used for classification. Before the model can be
trained, it needs clean data to produce a good model.
The punctuations from 640 sentences with 8
categories or labelled will be removed and then the
sentences will be stemmed resulted in only root
stems in the sentences. Stop words are removed
afterwards leaving behind the most important words
in the sentence. The remaining words are vectorized
into vector integers using the TF-IDF vectorizer. The
data will be stored and trained using SVC algorithm
and will be validated using K-fold Cross Validation.
K-Fold Cross-Validation is a re-sampling procedure
for developing Machine Learning models on limited
sample data. This procedure has one parameter (k)
which refers to the number of groups to be divided
from a data sample. So if the value of k is 5, the
number of data samples will be divided into 5
groups. One group will be used as data validation
and the rest will be used as training data. After
sharing the data, it will be entered into the Machine
Learning model and the accuracy value will be
calculated.

The accuracy value can be calculated from the total
correct predictions, divided by the total predictions.
This process will be repeated k times with different
data sharing. After the procedure is complete, all
accuracy values will be averaged to make the final
value .The model is then used to classify user sent
messages and responds accordingly

TOP K RESULTS

Keywords in this module are forwarded to the server
page. Based on the user's symptoms, the chatbot uses
a machine learning algorithm to provide tablet
details if the user wants a medical diagnosis of the
disease.

SMS TO VOICE TRANSCRIPTION

The process of text-to-speech involves first
analyzing, then processing and understanding the
text, after which it is converted to digital audio and
spoken. By joining together discrete sound samples,

66



known as units, this method creates sounds. It
generates a user-specific sound sequence from a
database created by recording other sequences in
speech synthesis. Speech synthesis is used to turn the
responses into voice, which microphones then pick
up.

RESULTS AND DESCRIPTION

Having access to healthcare is essential to
living a healthy life. However, getting a doctor's
consultation when you have health concerns is very
difficult. The suggested concept is to use artificial
intelligence to develop a medical chatbot that, before
speaking with a doctor, can identify a disease and
provide basic information about it. The purpose of
the medical chatbot is to lower healthcare costs and
increase accessibility to medical information. Some
chatbots function as medical reference books,
educating patients about their conditions and
promoting better health. The true value of a chatbot
to the user can only be realized when it is able to
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diagnose any type of illness and provide relevant
information. Patients can converse with a text-to-text
diagnosis bot about their health concerns and the bot
will provide them a personalized diagnosis based on
their symptoms. People will therefore be aware of
their health and equipped with the appropriate
protection.
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Fig.15 Appointment booking
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Performance metrics can be used to assess word
classification. The accuracy parameter can be used
to determine the system's performance.

ACCURACY

Accuracy (ACC) is found as the fraction of total
number of perfect predictions to the total number of
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test data. It can also be represented as 1 — ERR. The
finest possible accuracy is 1.0, whereas the very
worst is 0.0.

ACC=TB+™N X 100 TP+TN+FN+FP

True positive (TP): number of true positives -
perfect positive prediction

e False positive (FP): number of false positives -
imperfect positive prediction

e True negative (TN): number of true negatives -
perfect negative prediction False negative (FN):
number of true negatives imperfect negative
prediction

The experimental results of multiple images shown
in following table and Figures.

ACCURACY
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Fig.17 Comparison chart

In  comparison to current machine learning
algorithms, the suggested system offers better
accuracy and faster classification task execution.
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CONCLUSION

We have developed a system in this system that can
assist medical facilities or hospitals in allowing their
patients to freely ask voice inquiries about medical
dosages. The system speaks out and displays all
medicine names after receiving the medicine API
output. The reason we use Natural Language
Processing (NLP) is to enable computer-user
communication on their terms. The health care
transactions generate a large amount of data that is
too complex and diverse to be evaluated by
conventional methods. Data mining can be used to
uncover new, practical and possibly life-saving
information from medical data. Data mining is the
process of extracting or mining knowledge from vast
amounts of data. It is regarded as an innovation that
tends to benefit doctors who work with a lot of data.
Based on symptoms, a medical chatbot offers
individualized diagnoses.

FUTURE ENHANCEMENT

Future hospital management software will be data-
driven, using advanced analytics to generate insights
and support strategic planning. Real-time tracking,
predictive modeling, trend analysis and automated
reporting will enable healthcare administrators to
monitor performance, uncover areas of inefficiency
and make timely interventions. This places
evidence-based decision-making at the fingertips of
healthcare providers. Hospital management software
of the future will feature integrated telemedicine
platforms, allowing hospitals to provide virtual
consultations, manage remote patient monitoring

and maintain electronic health records seamlessly. 3.

Future software will focus on providing personalized
patient portals, facilitating easy access to their health
records, medication reminders and teleconsultations.
The ability to design and manage workflows will be
an essential feature of future hospital management
software.
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