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Abstract: In recent times, the need for the advancement of medical facilities has been majorly realised and a lot of efforts have
been made in the same direction. Healthcare is vital to leading a healthy and prosperous life. However, there are still certain
arenas where there is a need for improvement so that people can benefit the most.

The COVID-19 pandemic made everyone realise that there is nothing more important than their own health and family. During
the peak times when India was trembling with the COVID waves, in spite of the ceaseless efforts from the doctors, there were still
many people who remained unattended and eventually perished because of the lack of awareness and aid facilities. Had there
been a system through which they could have gotten the aid on time, they wouldn’t have died a helpless death. Here we bring a
system which has the capability of solving such issues for one and all. This Multi-Functional Medical Assistant Framework, as
the name suggests, would provide the patient or the person in need with medical aid. The Chatbot will provide the exact medical
composition that would suite their metabolism in an orchestrated and expedited manner. In this paper we have provided the
design, the internal functioning, and the implementation of our application.
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Artificial Intelligence
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L. INTRODUCTION
"Sampurna”, as the name suggests, is a Multipurpose Progressive Web Application which will serve a gamut of facilities to the user
in the field of medicine. We are providing a common platform where a patient can visit a page and seek whatever they are looking
for. This consists of five modules, namely Speech to Text, Text to Speech, Image to Text translators, a medical assistant chatbot, and
an automatic prescription generator. The translators will act as catalysts in using the chatbot and medical prescription modules to
expedite the result. The chatbot and the medical prescription generator will be the main features of this project.

A. Medical Chatbot

As a type of conversational agent or computer software, a chatbot is meant to support intelligent discussion via audio and/or written
techniques. We can also say that, it is a type of artificial intelligence (Al) that can engage in conversation with a human. that is
meant to support intelligent dialogue through auditory or written means.

A chatbot is a system that is capable of executing linguistic communication with humans.

The chatbot provides an interface between the user and the system with smart features.™ With the increasing usage of machines and
the need to provide natural language interfaces, the need for these types of conversational agents has grown.

If implemented correctly, a chatbot's knowledge base should have a collection of pre-defined templates that match user inputs and
provide the appropriate responses.

This Medical Chatbot will enable user to consult a sensible medical expertise by sitting at their homes. All they need to do is to
provide relevant information in the bot and then answer some direct questions, and the bot will come up with the most appropriate
result.
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Fig. 1 — How Medical Chatbot Works

B. Medical Prescription Generator

The Medical Prescription generator will help in generating E-Prescription for the patients. This will provide an easy and convenient
access of the medical prescription.

This will further end the problem of comprehending the doctor’s writing which in general case is not legible at times.

Having an E-Prescription will also be making it available in the system in the long run so that whenever a patient wishes to get the
old records, they can easily fetch it. The prescription will be available for download in various formats such as PNG, JPEG, PDF.

C. Three Tier Application
This will be a 3-Tier Application following all the industry standards, this will be based on multiple databases at the backend using
both Oracle 19c as well as SQL Server 2019.
This will use JPA (Java Persistence API) and Hibernate dependencies with the help of which the database tables will be
automatically created using Object Relational Mapping.
The middle communication layer will we comprising of multiple Restful APIs which will be developed using both Spring boot as
well as .Net Core separately. With the help of rest templates, application will be communicating among pages via URI (Uniform
Resource Identifier).
Also, the user credentials will be end-to-end encrypted using JWT (JSON Web Token). The application’s front-end will be
developed using ReactJS or Angular, through which the clients will interact with the application, whenever the client will request for
the available services, the request will then be forwarded to the back-end of the application using Rest API call.

v*Sampurna romsors cnwaor prescpuonviaker ecscomnec: ()

Ultimate Chatbot & Automatic @

Medical Prescription Services —5'»5 g
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'Ill",%

!
e

Fig. 2 — Sampurna Application Homepage

Il.  ORGANIZATION OF PAPER
In this paper, topic ‘4’ deals with the related work in this domain that has been previously done, the topic ‘5’ contains the workflow
of the entire project comprising of the flowchart, DFD 0 and DFD 1 diagrams, the next topic ‘6’ will brief us about the methodology
of the entire application, topic ‘7’ comprises of the literature surveys of some of the related research papers that we found relevant,
the next topic ‘8’ covers the conclusion of the project and finally the last topic ‘9’ enlists the references of various research papers
used in order to complete this application.
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1. RELATED WORK
In recent years, a number of medical Chatbot prototypes have been created that attempt to advise the person with medical
consultations after extracting the illness information from the user's input messages.
There's a model for a comprehensive medical Chatbot that's reinforced mistreatment in a related work called "Pharmabot: A
Pediatric Generic Medicine Consultant Chatbot" by Bien Michael B Francisco, Benilda Eleonor V. Comendador, Sharleen M. T.
Nacion, Jefferson S. Medenilla & Timothy Bryce E. Serac using Visual C# with MS Access. .
But this does not provide doctor’s availability which is an addition in our case, along with a list of salt combinations for a particular
ailment.
Our application also generates an E-Prescription which makes it altogether a unique combination.
There are several translators available in the market. Ours is not any different, the basic functionality will be the same as others in
the market, the major difference between our three translators and the ones available in the market is that our translators are
integrated with our chat bot and medical prescription generator in the backend.
So, when a user uses either of the translator services from our app, it will redirect the result to the chat bot or the medical
prescription page as desired by the user.
For example: The doctor while prescribing the medicines to the patients, instead of writing it manually on a prescription, can use our
Speech-to-Text translator for putting the spoken information as text to an E-prescription.
This will make it more legible, convenient further; the e-prescription can also be maintained in the long run and most importantly it
promotes avoidance of using paper which will lead to saving trees.

(AVA WORK-FLOW

—

Fig. 3 — Flowchart of Sampurna
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Fig. 4 — Data Flow Diagram of Sampurna at Level 0
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Fig. 5 — Data Flow Diagram of Sampurna at Level 1

V. METHEDOLOGY
This will be a three-tier application. First the user will have to either sign in or login as per there previous visit. The user will then be
directed to the home page. In the home page, the user will get the five modules displayed in the Nav bar.

A. Login
The customers who already have an account in our application can directly login to our app, by entering their registered email id and
the corresponding password, at the backend we will match the records and if valid the user will get the access of the application.

Get! Set!! Go!l! Q

<

Login

Don't have an account ? No need to worty,

Fig. 6 — Sampurna Application Login Page
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B. Sign-Up
This will for our new customers, who do not have an account in our app. They will need to enter their name, email id, password and
mobile number. We will create their account in the backend and then they will get the access.

Get! Set!! Go!!! |5 :’

«

senvor G @ sign up

i an account 7

Fig. 7 — Sampurna Application Sign-Up Page

The First Three modules comprise of three different Translators. Speech to Text, Text to Speech and Image to Text. These
translators will act as a catalyst in the implementation of Chat bot as well as Medical Prescription Generator with the respective

functions.

The Translators

%a @% P @
(] 1

Speech to Text Text to Speech Image to Text

Experience the Tool > Experience the Tool > Experience the Tool >

Fig. 8 — Sampurna Application Translators Module

The Next Module is a Medical Assistant Chat bot. This chat bot will act as a medical consultant which will provide the user with a

combination of relevant medicines as well as an available doctor in the desired domain.
This will help the user in getting necessary information conveniently from their comforts of their homes. The chat bot is built on
Acrtificial Intelligence or NLP technology, which enables the chatbot to work smartly and learn, analyse and improve from inputs.

Conversation

Fig. 9 — Sampurna Application Chatbot Functionality

The Last Module will be the Medical Prescription Generator. This will provide an easy and convenient access of the medical
prescription.
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This will further end the problem of comprehending the doctor’s writing which in general case is not legible at times. Having an E-
Prescription will also be making it available in the system in the long run so that whenever a patient wishes to get the old records,
they can easily fetch it.

E Patient’s Prescription
I =

Fig. 10 — Sampurna Application Medical Prescription Generator

VI. LITERATURE SURVEY
A. A Medical Chatbot
Natural language processing (NLP) is critical to the success of medical chat-bots since it enables users to communicate their health
concerns. The chat-Bot allows the user to ask any personal health care question without having to be present at the hospital in
person. With the help of the Google API, it is possible to convert audio files into text files and vice versa.

B. Octopus: A Multi Agent Chatbot

Octopus, a new and enhanced Sinhala chatbot, was presented in this study along with its design and implementation.

To design and construct the Octopus, MaSMT, a framework for developing multi-agent systems, was used. In addition, there are
eight subsystems.

C. E-JAVA Chatbot: A Post-Pandemic Alternative to the Traditional Online Tutor
In the future, this e-JAVA will be expanded to include all programming language topics, but for now, it has just a limited amount of
information and scope.

D. A Conversational Tool: Chatbots

In this research, we studied how Chatbots are built and how they may be used in a variety of industries. There have been
comparisons with other Chatbots as well. For all intents and purposes, the chatbot must be basic, user-friendly, understandable, and
condensed in its knowledge. There is still need for development in the design of Chatbots despite the recent appearance of
commercial solutions.

E. Chatbots: Are they Really Useful?

To sum up our findings, we found that while technology can enhance learning experiences in some ways (such as through
multimedia presentations or computer algebra systems), it cannot take the place of a skilled educator. Instead of trying to replace or
accurately mimic human speech, chatbot designers should aim to create tools that make people's jobs easier while also allowing
them to converse with computers in natural language.

As the Colby (1999) points out, “We need not take human-human conversation as the gold standard for conversational exchanges. If
one had a perfect simulation of a human conversant, then it would be human-human conversation and not human computer
conversation with its sometimes odd but pertinent properties.”

F. Extracting Chatbot Intelligence from Online Forums.

Now, all retrieved <thread-title, reply> is fed straight into the knowledge base of the chatbot. However, there is still potential for
improvement.

Generalizing the conversation templates by grouping comparable subjects and responses, for example, can increase the coherence of
the subsequent chat responses and help us comprehend the style of each reply.
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G. Speaker C# & SQL databases in the Visual Studio are used to create an independent voice recognition application for the Paite
language.

Paite language is translated into text using a Voice Recognition System created and tested in this project. The system is built on the

Microsoft Visual Studio Platform, with C# serving as the programming language of choice.

The Speech Recognition Engine included into Visual Studio is quick and precise. Due to the additional terms used to test the

system's confusability, the accuracy obtained as a consequence is dependable and legitimate.

H. Image Text Extraction And Text Summarization

We want to use unsupervised extraction summarization methods to discover extractive summaries from provided images. We've
been able to effectively extract picture summaries using two separate algorithms: Text rank and TF-IDF.

Text may be extracted from photos using Tesseract and OpenCV, as well. There is still work to be done to accurately identify the
results of this study's pipeline between two separate applications, however this research was able to create an effective summary.

I. RNNs Using Multi-Modal Attentional Hierarchy for Abstractive Synthesis of Text and Image

The text-image summarization challenge proposed in this research summarizes and concludes and align both text and pictures at the
same time. Text-image summarization is a relatively new field of study, and the majority of past research has focused on
synthesizing texts alone. This hierarchical encoder-decoder model is used to suggest a multi-modal attentional mechanism that
concurrently pays attention to original phrases, pictures, and captions.

Begin with the RNN model and present a multimodal beam search strategy that uses the bigram overlap of produced sentences and
the picture captions to score beamed images.

J.  Conversion Of Written Text Into Spoken Language

Readability threshold of less than two percent and an average processing time of fewer than 3 minutes for A4 size paper size can be
achieved by the use of a Text-to-Speech (TTS) device. People may use this gadget, which does not require an internet connection,
on their own. We can speed up the editing process for books and websites by using this strategy.

K. History, Development, and use of Conversational Interfaces (CUIs)
Chatbots are referred to as Natural Dialog Systems (NDS) or simply chatbots in this research study.
Its goal is to compile important data or information that will serve as the foundation for future work in the area of chatbot.

L. The bot framework of Microsoft
Building sophisticated, enterprise-grade bots that have ownership and management of your data is presented in this reference.
Organizes vital data that is essential for further researches in the area of chatbots.

M. Youper, an Al-powered emotional health aide. (2020)
In terms of mental health, this website is an excellent resource. Their purpose is to make mental health treatment available to
everyone one person at a time by bringing together physicians, therapist, engineers, and mission-driven professionals.

VII.  CONCLUSION
This will prove to be an all-in-one answer to all of the medical problems that have been plaguing the country.
The user will be entertained by the chatbot, and the chatbot will also give the user with the appropriate treatment for any condition
that the user may be suffering from. It will provide a list of medicines along with there salt compositions to the user. Also, it will
help the patient to get to the nearest medical pharmacy or home delivery of the medicines to their entered address from that
pharmacy. The medical prescription generator will ease the access plus understanding of the hand written prescription assigned by
the doctors. It would also help in depleting the use of paper thereby it will be an attempt of saving the trees.
The translators can be used for the medical purpose as well as for non-medical/personal purposes. This will increase the number
customers using our application as it will not be restricted to only patients using our application.
We will provide a separate button to get the translated result which can be fetched in various formats depending upon the services
used by the person.
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