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Abstract: Embracing the knowledge era in healthcare, this research explores a novel medical chatbot empowered by the
formidable Llama 2 language model. Transcending the limitations of conventional chatbots, it leverages a trifecta of
technological prowess: Llama 2's vast knowledge base and nuanced understanding of medical language enable pinpoint-
accurate responses, even to intricate inquiries. Chainlit's web framework sculpts an intuitive interface, empowering users to
effortlessly navigate and visualize pertinent medical information. Faiss, the master of information retrieval, swiftly delivers
curated medical resources tailored to the user's specific needs This research paves the way for a future where medical chatbots,
wielding the power of knowledge, empower individuals to navigate the complexities of healthcare with confidence.
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L. INTRODUCTION
Eyes are on the most important tools that is LIama2 Its encyclopaedic knowledge and medical language and the proficiency ensure
pinpoint-accurate responses, even to complex inquiries, ChainLit is a web framework sculpts an intuitive interface, enabling users to
seamlessly navigate and visualize the gleaned medical information from the ingested data and Faiss is retrieval maestro swiftly
delivers curated insights tailored to the user's specific needs within the provided context.
Navigating the complexities of healthcare demands easy access to trustworthy medical information, a need often unmet by current
chatbots.
These systems often stumble on intricate inquiries or lack crucial context, hindering their ability to offer accurate and helpful
responses. This research pioneers a revolutionary medical chatbot that reshapes the landscape by wielding the power of knowledge
and context-aware processing.
Unlike statically trained chatbots confined to pre-determined information, our proposed system thrives on a dynamic diet of medical
knowledge. We harness the prowess of Llama 2, a language model notorious for its encyclopaedic memory and nuanced
understanding of medical language. Imagine throwing it a medical scenario PDF - it doesn't just memorize. It meticulously dissects
the information, weaving it into the very fabric of its knowledge tapestry. This empowers the chatbot to transcend the limitations of
static datasets, tackling even the most intricate, context-specific questions with precision and depth. Our approach moves beyond the
simplistic question-

1. LITERATURE SURVEY
J. Cahn et. al. in [1] This paper intends to unravel the attention and excitement surrounding Chatbots and their connection to
conversational artificial intelligence. Both are gradually becoming more prevalent due to impressive advancements in machine
learning, deep learning, and natural language comprehension.
Yet, the core mechanisms behind these technologies and their practical limitations remain our primary focus. While natural
language is easily comprehensible for humans, its inherent ambiguity, complexity, and dynamism pose challenges for computers.
We aim to critique the knowledge representation in statistical Chatbot solutions compared to linguistic alternatives, considering
their ability to react intelligently.
E.Tebenkov and I.Prokhorov et. al. In [2] Machine learning serves as a data analysis technique enabling analytical systems to learn
while addressing numerous similar problems. Its premise lies in enabling these systems to identify patterns and make decisions with
minimal human intervention. In training chatbots for automated interactions, completed dialogues between users serve as historical
data. This article delves into various prevalent machine learning algorithms, detailing their applications in educating chatbots for
effective communication.
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A. S. Lokman and M. A. Ameedeen et. el in [3] This paper aims to provide a technical assessment of five contemporary chatbot
systems: DeepProbe (July 2017), Alime (August 2017), SuperAgent (August 2017), MILABOT (November 2017), and RubyStar
(December 2017). The review encompasses architectural designs and case studies involving their implementation, along with
performance evaluations. The architectural So this project comes with a great implementation of using feeded data for answering the
any query triggered to this chatbot into the chatbots' knowledge domain, response generation, text processing, and machine learning
models. In contrast, the implementation review will focus on dataset utilization, particularly for training machine learning models,
and strategies for evaluating the quality of chatbot responses. A summary table consolidating the reviewed aspects will be presented,
followed by discussions elucidating insights gleaned from these assessments. Finally, the paper will conclude by outlining future
directions for modern chatbot design. frameworks will help in segregating the requested information on the user interface.

A. Kumar, P. K. Meena, D. Panda, and M. Sangeetha et.el In [4] A chatbot is a software program that engages in conversations
through text or speech. It serves various functions, such as swiftly responding to inquiries, providing information, facilitating
product purchases, and enhancing customer service. Operated on Artificial Intelligence (Al) and Machine Learning frameworks,
chatbots have gained popularity among businesses due to their capability to reduce customer service expenses and handle multiple
users simultaneously. However, to optimize their performance across various tasks, it's crucial to enhance their efficiency. In this
project, we present a chatbot design leveraging Artificial Intelligence Markup Language (AIML) and Latent Semantic Analysis
(LSA) within the Python platform. This design aims to deliver accurate and authentic responses to any query posed to the chatbot.
M. M. Hossain, S. Krishna Pillai, S. E. Dansy, and A. A. Bilong et. el In [5] A chatbot is a software program that engages in
conversations through text or speech. It serves various functions, such as swiftly responding to inquiries, providing information,
facilitating product purchases, and enhancing customer service. Operated on Artificial Intelligence (Al) and Machine Learning
frameworks, chatbots have gained popularity among businesses due to their capability to reduce customer service expenses and
handle multiple users simultaneously. However, to optimize their performance across various tasks, it's crucial to enhance their
efficiency. In this project, we present a chatbot design leveraging Artificial Intelligence Markup Language (AIML) and Latent
Semantic Analysis (LSA) within the Python platform. This design aims to deliver accurate and authentic responses to any query
posed to the chatbot.

R. Dharwadkar and N. A. Deshpande el. et. In [6] This system addresses the issue of users lacking comprehensive knowledge
about diseases, leading to unnecessary hospital visits for minor concerns and handling cumbersome phone complaints. It suggests
using a medical ChatBot for guidance on healthy living. The ChatBot relies on Natural Language Processing to receive and respond
to health-related queries, eliminating the need for physical hospital visits. Leveraging Google API for voice-text and text-voice
conversion, users can interact with the ChatBot via an Android app. The primary goal of this web-based platform is to analyze
customer sentiments.

S. Chakraborty and L. Dey et. el In [7] This chapter discusses the impact of COVID-19 and the challenges in analysing and
predicting its behaviour due to its frequent mutations. It highlights the collaborative use of Artificial Intelligence (Al) and Image
Processing techniques to forecast virus growth, identify affected areas through social networking data, and predict drug-protein
interactions for potential vaccines.

The chapter emphasizes Al-enabled methods such as Al-powered X-Ray and computed tomography image analysis, enabling
contactless identification and diagnosis of COVID-19 patients. It aims to summarize the crucial roles of Al-driven techniques like
Machine Learning and Deep Learning in analysing, predicting, and diagnosing COVID-19.

Additionally, it outlines several open challenges and future research areas concerning Al-driven approaches in combating the
COVID-19 pandemic.

These challenges and potential research directions underscore the ongoing efforts and areas for further exploration in using Al for
managing and understanding COVID-19.

G. Battineni, N. Chintalapudi, and F. Amenta et. el. In [14] The emergence of the Coronavirus (nCOV-as a global pandemic has
strained hospitals and healthcare systems, especially in remote areas where access to medical specialists is limited. The deployment
of a well-designed chatbot could significantly aid patients in these regions by offering guidance on preventive measures, providing
updates on the virus, and alleviating psychological distress stemming from isolation and fear.

This study outlines the development of an advanced Al chatbot tailored for diagnostic evaluations and immediate recommendations
for individuals exposed to nCOV-19. Furthermore, it introduces a virtual assistant capable of assessing infection severity and
establishing connections with registered doctors when symptoms indicate a serious condition. This integrated system aims to
provide crucial support to individuals in remote areas, enhancing their access to timely information and medical assistance during
the pandemic.
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D.Shin et. el. In [32] The impact of anthropomorphism on users' perceptions of whether they're interacting with a human or a
chatbot is significant in chatbot environments. In our study, we construct a cognitive model incorporating anthropomorphism and
explain ability to understand user experiences with conversational journalism (CJ) within chatbot-based news. We analyze how
users perceive cues that make chatbots seem more human-like and understandable, and how these cues affect user attitudes towards
CJ. When chatbots provide anthropomorphic explanations for their recommendations, users feel a sense of connection, leading to
increased trust and emotional reassurance. This perception of human-like qualities influences users' judgments about CJ and their
willingness to engage with chatbots. Our findings provide practical implications for chatbot design and highlight the importance of
incorporating human-like characteristics in CJ. We introduce a theoretical framework to define human-like qualities as a crucial
aspect of human-Al interaction, aiming for a scenario where humans perceive Al as akin to humans. These results deepen our
understanding of human-chatbot interaction in CJ by shedding light on how users engage with chatbots and why they embrace CJ in
this format.

Himanshu Gadge, Vaibhav Tode, Sudarshan Madane, Prof. Anuradha Deokar et. el. In [9]

The Chatbot is a software program that interacts with users through natural language processing, utilizing text or text-to-speech
formats. In India, providing quality and affordable healthcare to the growing population is a significant challenge, compounded by
issues of cost efficiency. The COVID- 19 pandemic exacerbated these challenges, revealing difficulties in transportation, doctor
availability, and medical infrastructure, leading to treatment delays and increased mortality rates. Our project aims to address these
issues by developing a Conversational Al-Powered Chatbot for Medical Diagnostics using Deep Learning, primarily targeting rural
and underserved populations in India. Our system understands patient symptoms and engages with users via a web-based interface.
By analysing patient-provided symptoms, it offers appropriate medications and precautions. We employ NLTK (Natural Language
Toolkit) in Python, enabling symbolic and statistical Natural Language Processing to interpret speech inputs and generate human-
like responses. This technology aims to bridge healthcare gaps and provide accessible medical guidance to those in need.

F. Mehfooz, S. Jha, S. Singh, S. Saini, and N. Sharma et. el. In [8] This paper delves into the evolution of conversational agents,
known as chatbots, initially designed to respond to domain-specific queries. These chatbots act as software representatives
facilitating computer-human interaction through natural language. The concept of chatbots emerged in the 1960s, aiming to mimic
human responses to create a realistic conversational experience. Over time, chatbot technology has evolved from rule- based to Al-
driven systems. These agents specialize in various domains, offering expertise in their respective fields. The primary focus here is
on implementing a retrieval-based chatbot with voice support, exploring its role in assisting patients by providing comprehensive
information about COVID- 19.

Athulya N, Jeeshna K, S J Aadithyan,U Sreelakshmi,Hairunizha Alias Nisha Rose et. el. In

[11] The rising demand for Machine Learning and Al has led to the emergence of technologies like Virtual Assistant Bots, notably
Chatbots. These have evolved from basic menu/button and keyword-based systems to more advanced contextual models driven by
Machine Learning and Artificial Intelligence. Contextual chatbots leverage these techniques to store and process training models,
enhancing their ability to provide tailored responses to domain-specific queries.

In our project, we aim to develop a medical chatbot capable of diagnosing diseases and offering basic information before a doctor's
consultation. This initiative intends to reduce healthcare expenses while enhancing access to medical knowledge. Chatbots,
functioning as natural language-based computer programs, form the foundation of this endeavour.

Our focus lies in delivering users prompt and accurate disease predictions based on their symptoms. To achieve this, we've
employed the Decision Tree algorithm. By enabling predictive diagnosis, chatbots have the potential to significantly impact the
healthcare sector, contributing to its transformation.

Andrew Reyner Wibowo Tjiptomongsoguno et. el. In [12] The current imbalance betwavailable doctors and the increasing number
of patients has raised concerns about healthcare accessibility. To address this issue, several studies propose using chatbots or health
assistants as a viable solution. This paper aims to delve deeper into exploring chatbot technology's potential in providing individuals
with equivalent and appropriate medical guidance akin to that of a doctor.

Mrs. Rashmi Dharwadkarl , Dr.Mrs. Neeta A. Deshpande et. el In [13] This system addresses the issue of users lacking
comprehensive knowledge about diseases, leading to unnecessary hospital visits for minor concerns and handling cumbersome
phone complaints. It suggests using a medical ChatBot for guidance on healthy living. The ChatBot relies on Natural Language
Processing to receive and respond to health-related queries, eliminating the need for physical hospital visits. Leveraging Google API
for voice-text and text-voice conversion, users can interact with the ChatBot via an Android app. The primary goal of this web-
based platform is to analyze customer sentiments.
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K. H. Koundinya, A. K. Palakurthi, V. Putnala, and K. A. Kumar et. el In [17] Gone are the days of text-only interactions with
services. Voice assistants and chatbots are rapidly changing the way users engage with systems. A chatbot, using Al within
messaging platforms, can converse with humans in a natural way. As users interact, the chatbot learns and evolves, even with
limited initial knowledge. The more interactions, the more precise its responses become. This project aims to bring this technology
to Matrusri Engineering College by adding a chatbot feature and API. It will explore how Al and Machine Learning advancements
are revolutionizing service delivery, focusing on chatbots as information distribution channels. The program utilizes WordNet to
identify the closest matching statement and response to user input, drawing from a pre-built library of responses. Ultimately, this
project seeks to implement an online chatbot system for the college website, leveraging Al tools like Natural Language Processing
to enable natural language communication and empower the chatbot to learn and improve through Machine Learning techniques.
While some applications strive for human-like appearance and simulated dialogue, most chatbots rely on human-built knowledge
bases. This project takes a different approach, focusing on a dynamic, user-driven learning system.

H. Sharma and A. S. Jalal et. el In [28] Leveraging the hidden information within image text, this work proposes a novel VQA
model that outperforms existing models by exploiting both visual features and textual cues. Utilizing PHOC and Fisher Vectors for
robust textual representation, the model seamlessly integrates a transformer architecture with dynamic pointer networks for a multi-
step answer decoding process, surpassing the limitations of prior classification-based approaches. Extensive evaluations on VQA
2.0, TextVQA, and ST-VQA

1. IMPLEMENTATION AND WORKING

USERS
START
H
[+
a
LANGCHAIN
" 3 = SENTENCE VECTORDB
DOCS/DATA —PREPROCESS——  LOADERSAND —EMBEDDING MODEL— — ST
SPUTTER TRANSFORMER (FAISS CPU)

USERS—

RETURN
RESPONSE

We have created a medical chatbot using Llama 2 which was developed by mets Al. It is an open source large language model
which is used to make chatbot. The decision to use "Llama 2" was influenced by its specific features such as user-friendly interface,
adaptability to medical contexts, robustness in handling medical queries, which might have addressed limitations. It could also offer
improved integration capabilities or enhanced natural language processing tailored for medical conversations.

The model of llama2 used is llama-2-tb-chat-ggmlv3_g8 0_bin. We have used the quantized model of this language model because
we are running this on the CPU machine. This is the fastest language model which can be used to run a chatbot using CPU machine.
The minimum required RAM in order to run this is 16 GB of RAM. This can also be run on a virtual GPU machine. The basic tools
used for running this chatbot are Pypdf, Langchain, torch, accelerate, transformer, sentence_transformer, and faiss_cpu.

PyPDF is a Python library designed for PDF file handling. It might not directly shape the core functions of a chatbot. Yet, within a
chatbot system, PyPDF could be applied to extract data from PDF documents. This capability allows the chatbot to access
information contained in these files, like medical reports or guidelines.

By using PyPDF's features to extract text or relevant details from PDFs, the chatbot can then utilize this data to address user queries
or offer pertinent information.Integrating PyPDF into the chatbot involves functionalities that enable reading PDF content, text
extraction, conducting searches within documents, and potentially summarizing the information found.

Fig 3.1 flowchart of working of chatbot
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Langchain is also an open source language model that is designed to empower the creation of applications which utilizes language
model capabilities. There are different ways to do this process but some of the steps include: define the applicaton, develop
functionality, customize capabilities, optimize language models and testing phase.

Talking about sentence transformers, It is a python framework which is used for sentence, text and image embeddings. It serves as a
toolkit offering straightforward approaches for computing embeddings, which are dense vector representations, for sentences,
paragraphs, and even images. It operates by embedding texts within a vector space, where similar text is positioned close together.
This unique functionality facilitates various applications like semantic search, clustering, and retrieval based on the proximity of
embeddings in the vector space.

Once the sentence transformer transforms the data which is fed, now we need to store it. We have used vectorDB to store the data.
The vectorDB used is Faiss CPU. Since everything is run on a cpu machine and the minimum RAM required to run is 16GB. This
library contains algorithm that search in sets of vector of any size that usually do not fit in the RAM. It also contains code for
evaluation and parameter tuning.

This model also retains the memory of previously asked questions which is benefical as it saves a lot of time.

The data is fed into the ingest file, preprocessing is done by langchain loaders and splitters, now the embedding model which is
sentence transformer for this case transforms the text in the pdf provided. Once transformed it needs to be stored. The user then
enters the prompt and the Response is returned according to the pdf provided.

Language understanding -
User mes: is

Context information
Chatbot

response Response generation

Geer Iser request|

interface

=t Action execution
_»| Dialogue
Management Information
retrieval

(Mobsle user)

{n
;

Chatbot Web (URL request)

Fig 3.2 general flowchart of chatbot

Chainlit Chat Readme + New Chat 2

Welcome to Llama2 Med-Bot! # &

Hi there, @ We're excited to have you on board. This is a powerful bot designed to help you ask queries related to your
data/knowledge.

Happy chatting! i &

X Stoptask
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(AVA RESULT

@ localt

Chainlit Chat [ 4 New Chat
Hi, Welcome to Medical Bot. What is your query?

what is antiprotozoal drugs?

Took 1step ~

Antiprotozoal drugs are medicines that treat infectious diseases caused by protozoa, such as African
sleeping sickness, giardiasis, ameibiasis, and Pneumocystis carinii pneumonia.

Antiprotozoal drugs are medicines that treat infectious diseases caused by protozoa, such as African sleeping
sickness, giardiasis, ameibiasis, and Pneumocystis carinii pneumonia.
Sources:[Document(page_content="Antiplatelet drugs seeAnticoagulant and\nantiplatelet drugs\nAntiprotozoal
drugs\nDefinition\nAntiprotozoal drugs are medicines that treat infec-\ntions caused by
protozoa.\nPurpose\nAntiprotozoal drugs are used to treat a variety of dis-\neases caused by protozoa.

Chainlit

Search

+ New Chat

Hi, Welcome to Medical Bot. What is your query?

what is malaria?

Took Tstep ~

Took 2 steps v

Malaria is caused by Plasmodium, a one-celled parasite that belongs to the group of sporozoan parasites &
of the genus Plasmodium.

Malaria is caused by Plasmodium, a one-celled parasite that belongs to the group of spo parasites of
the genus Plasmodium.
Sources:[Document(

medicine.-vol.-1.-2nd-ed.p
caused by the presence of | n parasites of the genus
s, and characterized by
severe and recur-ring attacks of c and fever).\nMicrotubules —Siender, elongated anatomical\nchannels in
worms.\nNematode —Roundworm.\nOrganism —A single, independent life form, such as\na bacterium, a plant
or an animal.Parasite —An organism that lives in or with another, metadata={'source’: ‘data\71763-gale-

Fig 4.1 some examples of the result

The following figures 4.1 shows the final view of our chatbot. The image showcases the result and the answers given to the
questions asked. We have asked different questions to the chatbot and the results given are according to the questions. While giving
answers it also shows the steps it takes to find the answer. However there is an option to disable this feature which allows the user to
view only the answer.

V CONCLUSION

Powered by the robust combination of Llama2 and Chainlit, this innovative medical chatbot elevates patient engagement by
leveraging advanced NLP for precise symptom input and accurate information delivery. Continuously evolving with an eye towards
the future, the chatbot's capabilities will be further refined through the integration of machine learning for adaptive responses and an
expanding knowledge base. Additionally, emerging technologies hold promising avenues for enhancing user interactions and
tailoring healthcare recommendations. This forward-thinking initiative not only addresses immediate healthcare needs but also
establishes a platform built for ongoing improvement, adapting to user requirements and staying abreast of technological
advancements. Chainlit's secure infrastructure ensures data privacy compliance, underscoring the potential of Al-powered chatbots
for secure and efficient healthcare information dissemination in a constantly evolving landscape.
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