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ABSTRACT 
 

The importance of maintaining health has been recognized around the world, but 

the number of professionals offering such services has been on a decline, and 

therefore not everyone can receive medical consultations on a regular basis. 

According to statistics, most people experienced heart disease and lung disease 

and at the same time noted that they had never visited a doctor. Most of the 

people are not medically qualified for studying or understanding the extremity of 

their diseases or symptoms. This is the place where natural language processing 

plays a vital role in healthcare. These chatbots collect patients' health data and 

depending on the data, these chatbot give more relevant data to patients 

regarding their body conditions and recommends further steps as well. In the 

medical field, AI powered healthcare chatbots are beneficial for assisting patients 

and guiding them in getting the most relevant assistance. Chatbots are more 

useful for online search that users or patients go through when patients want to 

know for their health symptoms. In this project, the health assistant system was 

developed using Bio-BERT algorithm which is a Google's Natural language 

processing powered algorithm that is fed medical data instead. With this web 

application, a user can make health requests/queries via text message and might 

also get relevant health suggestions/recommendations through it. The virtual 

assistant will take symptoms from user and then it analyses the percentage of 

associated disease and finds the nearest doctor to that location. This chatbot acts 

like an informative and conversational chatbot. In the healthcare sector AI- 

powered applications have seen a remarkable spike in recent days. The Covid 

crisis changed the whole healthcare system upside down. So, this NLP powered 

chatbot system can reduce office wait, save money, time and energy. Patients 

might be getting medical knowledge and assisting ourselves within their own time 

and place. 
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CHAPTER 1 

INTRODUCTION 

People have been so focused on their jobs over the course of the last several 

decades that they have forgotten to make prioritizing their health a continuous part 

of their daily routine. This has resulted in a widespread epidemic of poor health. 

This pattern is still present today and is rapidly increasing. This predicament, in the 

end, puts an individual's quality of life in peril throughout the course of a lengthier 

period. Nevertheless, with the assistance of artificial intelligence, we are now able 

to provide people access to health care services at times and locations of their  

choosing, as well as at costs that are within their financial limits. One of the most 

important things to consider A healthy body is one of the most precious gifts that 

God has bestowed upon us. Everyone wants to improve their overall quality of life 

and have a healthy body in which to live. This is something that everyone of us 

strives to achieve. The key objective of this essay is to provide these services to 

successfully fulfil the goal that was outlined earlier in the introduction. It is difficult 

to imagine what it will be like for us to continue existing. sans sophisticated 

technological devices since we now rely on them in almost every aspect of our 

lives. As a result, the study of artificial intelligence is becoming an increasingly 

significant topic, accelerating its growth due to the several uses it may serve in the 

scientific sector's rising need for it. One of the key focuses of the work that 

scientists do is illness prediction, which receives a large amount of attention and 

consideration. The results of the analysis of large data sets in turn enhance the 

accuracy of risk categorization based on the findings of a considerable quantity of 

data volume. In general, e-healthcare facilities are an essential resource for low- 

income nations, but, due to a lack of infrastructure, it may be challenging to create 

these facilities at times, mainly since there is a deficiency in both the gathering of 

information and the construction of infrastructure. Most people who use the 

internet rely primarily on this platform as their primary means of clearing their 

questions pertaining to medical care and treatment. We have developed a platform 

that can offer patients medical services in the form of online consultations, and our 

ultimate objective is to provide patients access to this platform so that they may 

take advantage of these consultations. This will help those who have found 
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employment in the healthcare sector of the economy. In addition, the user is given 

access to a more convenient method of obtaining medical advice as well as 

expanded opportunities to choose from a wider range of available illnesses and 

any tests that are now accessible for treating those disorders. To improve the 

efficiency of communication and the flow of the process as a whole, our system 

has been updated to include a chatbot. A diagnosis has been made on the 

patient's condition. Chatbots are pieces of software that simulate human 

conversation by using artificial intelligence (AI) and natural language processing 

(NLP). AI drives the chatbots, while NLP is used to translate what the chatbots 

say, understand, and then, based on that understanding, offer a response to the 

user that takes into account what was just interpreted. The outcomes of this 

research, which incorporates NLP and AI ideas, are discussed in terms of their 

prospective applications, one of which being the creation of a chatbot that can 

diagnose illnesses. 
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CHAPTER 2 

LITERATURE SURVEY 

 
2.1 LITERATURE REVIEW 

[1] L. Athota, V. K. Shukla, N. Pandey and A. Rana, "Chatbot for Healthcare 

System Using Artificial Intelligence," 2020 8th International Conference on 

Reliability, Infocom Technologies and Optimization (Trends and Future Directions) 

(ICRITO), 2020. 

Healthcare is very important to lead a good life. However, it is very difficult to 

obtain the consultation with the doctor for every health problem. The idea is to 

create a medical chatbot using Artificial Intelligence that can diagnose the disease 

and provide basic details about the disease before consulting a doctor. This will 

help to reduce healthcare costs and improve accessibility to medical knowledge 

through medical chatbot. The chatbots are computer programs that use natural 

language to interact with users. The chatbot stores the data in the database to 

identify the sentence keywords and to make a query decision and answer the 

question. Ranking and sentence similarity calculation is performed using n-gram, 

TFIDF and cosine similarity. The score will be obtained for each sentence from the 

given input sentence and more similar sentences will be obtained for the query 

given. The third party, the expert program, handles the question presented to the 

bot that is not understood or is not present in the database. 

 
[2] P. Anandan, S. Kokila, S. Elango, P. Gopinath and P. Sudarsan, "Artificial 

Intelligence based Chat Bot for Patient Health Care," 2022 International 

Conference on Computer Communication and Informatics (ICCCI), 2022. 

India is a country with an increasing population of more than 1.3 billion, yet lack of 

medication is a crisis here. While travelling around government hospitals and as 

well as public hospitals, it is discovered that there are insufficient numbers of 

doctors to handle the growing population, where lack of sufficient doctors are the 

one of the reasons for patient deaths. To overcome these issues, we set to create 

a medical chatbot using Artificial Intelligence, which has the potential to provide an 

immediate access about any medical information-based queries. These chatbots 
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helps the patient to discover the nearby specialists and fixing their appointments. If 

the user is suffering from severe fever by asking few questions in series the 

chatbot provides the precautions based on the users' answers or it will suggest 

any specialists nearby according to the timeline of both user and specialist. In 

case if the user is searching for any diagnosis centre, for example if he/she needs 

any MRI scan the chatbot provides the information of labs in surroundings along 

with the opening and closing times. The design of the software is done through the 

combination of NLP and Machine Learning. 

 
[3] M. G, "Mega Bot – The Healthcare Chatbot," 2021 Second International 

Conference on Electronics and Sustainable Communication Systems (ICESC), 

2021. 

This project aims to help people to check their health condition before going to a 

hospital this saves a lot of time and value and also allows you to know your 

symptoms in advance. It can perform tasks related to symptoms same like a 

doctor who takes a checkup but in a more accurate way. Machine Learning (ML), 

Artificial Intelligence (AI), Deep-Learning (DL) and IOT are used to detect the 

symptoms and checks the temperature. This algorithm using dependencies such 

as pysklearn, nltk, Tensor Flow, OpenCV, AI, and Raspberry Pi. It usually enters 

by entering the login details and then it asks you to click the start button and then 

you can say “yes” or “no” and then it finally uses to suggest the online doctors. 

There are also way more features like face checkup, fever checkup and third party 

infermedica API. The face checkup is used to check the emotions and fever is 

used to detect temperature and then third party infermedica API deals with your 

symptoms. 

 
[4] R. Goel, R. P. Goswami, S. Totlani, P. Arora, R. Bansal and D. Vij, "Machine 

Learning Based Healthcare Chatbot," 2022 2nd International Conference on 

Advance Computing and Innovative Technologies in Engineering (ICACITE), 

2022. 

Health care is very significant for you to live a well and healthy life. Often people 

do not know all the treatments or symptoms associated with a particular disease. 

For young people, users with the problem go to the hospital in person for a 

laborious test and it is very problematic to get a doctor's appointment for any 
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health problems and managing phone calls. These types of problems can be 

solved by using Healthcare/Medicinal Chatbot by providing appropriate guidance 

regarding healthy living. The notion is to create a medical chatbot using Neural 

Networks that can provide with the info and diagnose the disease and deliver 

basic information about the disease and when and where to consult a doctor. The 

effectiveness of medical chatbots rest on Natural language processing technique 

that helps users post their concerns about any disease and also their health. The 

user can ask any private question related to health care via chatbot without being 

actually present at the clinic or hospital. This will help reduce the cost of health 

care and improve access to medical information through medical chat-bot. The 

program development plan is to analyze customer feelings. 

 
[5] P. I. Prayitno, R. P. Pujo Leksono, F. Chai, R. Aldy and W. Budiharto, "Health 

Chatbot Using Natural Language Processing for Disease Prediction and 

Treatment," 2021 1st International Conference on Computer Science and Artificial 

Intelligence (ICCSAI), 2021. 

People who don't know about products or services provided by a company need a 

system that can provide answers to the questions that are usually asked. This 

system is called Frequently Asked Questions. This system is not effective and 

efficient in providing the information. In this paper, we propose a chatbot using 

Natural Language Processing to provide some information about health. Here, we 

use NLP to make a chatbot system that can understand and answer the questions 

that are asked by the user. The cosine similarity is used to find the similarities 

between the query words (the questions that are asked by the user) and the 

documents, then return the answers of the document with the highest similarity. 

Based on our development, our medical chatbot has successfully diagnose the 

user illness with approximately 87 percent accuracy. 

 
[6] S. Badlani, T. Aditya, M. Dave, and S. Chaudhari, "Multilingual Healthcare 

Chatbot Using Machine Learning," 2021 2nd International Conference for 

Emerging Technology (INCET), 2021 

The healthcare sector is one of the largest focus areas in the world today. Health 

problems are becoming increasingly common. India faces a huge challenge in 

terms of managing rural healthcare. Early diagnosis and treatment of diseases can 
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play an instrumental role. Physical consultation, particularly in the rural areas, is 

costly and time consuming. The solution is adopting healthcare chatbots. The 

proposed solution describes a multilingual healthcare chatbot application that can 

perform disease diagnosis based on user symptoms. It also responds to user 

queries by calculating sentence similarity by using TF-IDF and Cosine Similarity 

techniques and choosing the most appropriate response from its knowledge 

database. The multilingual capabilities of the chatbot system make it highly 

suitable for use in rural India. The chatbot application currently supports three 

languages namely English, Hindi and Gujarati. The chatbot application converses 

with the user using concepts of Natural Language Processing and also supports 

speech to text and text to speech conversion so that the user can also 

communicate using voice. Five different Machine Learning algorithms have been 

analyzed for disease prediction. The Random Forest Classifier produces the best 

results and gives an accuracy of 98.43%. Thus, it is used as the system's core 

classifier. 

 
[7] J. Gupta, V. Singh and I. Kumar, "Florence- A Health Care Chatbot," 2021 7th 

International Conference on Advanced Computing and Communication Systems 

(ICACCS), 2021. 

The most common means by which unwell people receive health related analysis, 

disease diagnosis, and medicine prescription are hospitals. This has almost 

become the norm of all individuals around the world. Hospitals are considered the 

primary and the most reliable means of diagnosis. The proposed idea of this is to 

make it easier for people to check on their health as compared to the conventional 

way of standing in a queue for hours before they could get their medication done. 

To build a chatbot, this research aims to apply the use of the RASA framework. As 

any person, the chatbot can connect with people and take on the user’s 

symptoms. It will then identify the most likely disease and predict it along with the 

treatment recommended. This will help people get a quick answer to all their 

queries without any hassle. This type of system is less known among the people 

and hence it is not widely used. It will also be of great use to record the nutrients 

the user has consumed throughout the day. 

 
[8] P. Kandpal, K. Jasnani, R. Raut and S. Bhorge, "Contextual Chatbot for 
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Healthcare Purposes (using Deep Learning)," 2020 Fourth World Conference on 

Smart Trends in Systems, Security and Sustainability (WorldS4), 2020. 

As the demand in Machine Learning & AI keeps growing, new technologies will 

keep coming in the market which will impact our day-to-day activities, and one 

such technology is Virtual Assistant Bots or simply Chatbots. Chatbots have 

evolved from being Menu/Button based, to Keywords based and now Contextual 

based. The most advanced among all of the above is contextual based because it 

uses Machine Learning and Artificial Intelligence techniques to store and process 

the training models which help the chatbot to give better and appropriate response 

when user asks domain specific questions to the bot. In this paper we will be not 

only discussing about the working of our model but also the applications and 

relevant work conducted in this domain, also there will be discussion about the 

challenges and future scope of this technology. For this work, neural networks 

have been used to train data and various packages which help us in giving better 

results. In this chatbot we will be integrating the concepts of Natural Language 

Processing with Deep Learning for getting better results. Healthcare plays a wide 

role in our daily lives, whenever a person feels sick, he/she visits their family 

doctor or any nearby clinic just to get to know what issues they are facing, in the 

recent years many companies & institutions have collaborated with hospitals to 

provide support which can help doctors and medical staff to deal with patients in 

better way and reduce their efforts with the help of technology. Chatbots can play 

a major role in reshaping the healthcare industry by providing either predictive 

diagnosis or any other assistantships like booking an appointment. 

 
[9] S. Swain, S. Naik, A. Mhalsekar, H. Gaonkar, D. Kale and S. Aswale, 

"Healthcare Chatbot System: A Survey," 2022 3rd International Conference on 

Intelligent Engineering and Management (ICIEM), 2022. 

A chatbot is a software that produces a computer model of conversation through 

auditory or textual method between the user and the computer. Such bots use AI  

and NLP to understand user’s questions and automate responses to them, 

simulating human conversation. In this modern technology almost, every person 

utilize smartphones in their day to day lives. Simply because, it has made life of a 

person simple by the touch of the screen, from extracting information from the 

internet, to provide personal assistance to entertainment everything happens just 
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by the click of a button. Today Chatbots are used in various domains like 

education, customer service, medical, website help etc for seeking information, 

FAQ answering and guidance. Due to the advancements in AI and techniques 

used in data mining, healthcare chatbots are often used for medical screening. 

The aim of this paper is to do detailed study of various research papers related to 

chatbots and analyze the different tools, algorithms, software, and platforms that 

are utilized. 

 
[10] S. P. Konapur, T. Krishna, V. G, U. R and S. H, "Design of a Chatbot for 

People Under Distress using Transformer Model," 2021 2nd Global Conference for 

Advancement in Technology (GCAT), 2021. 

As indicated by the WHO, the variety of mental issues incorporates dementia, 

discouragement, schizophrenia and other psychoses, intellectual disabilities, and 

developmental disorders. Sadness alone influences more than 300 million 

individuals. Indeed, even with admittance to proficient medical care and social 

administrations, those tormented with emotional well-being conditions wonder 

whether to profit from the therapy because of the stigma encompassing the 

disease. Accordingly, to this we would like to build an artificial intelligent agent that 

responds and helps the patient using an interactive chat bot. With the recent 

changes in Deep learning technology and specifically in NLP with models such as 

BERT and Open-AI GPT getting efficient contextual responses is not a task too 

hard. The chatbot will be able to identify, address and help relieve the mental 

stress of the user through soothing message responses like a therapist’s 

conversation. Also, other relaxation techniques are provided on the same platform 

for further support to the distressed user. 

 
2.2 INFERENCES FROM LITREATURE SURVEY 

From the above-mentioned literature works, there has been effective research on 

this topic has been done and many models have been proposed. It is evident that 

the above-mentioned systems have their own pros and cons. While some of the 

recent works involve hybrid technologies and provide better accuracies, they are 

still far from what is needed. With higher accuracy, comes the need for low 

computational costs, high processing speed, and most of all, the convenience of 
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use. 

 
 

2.3 OPEN PROBLEMS IN EXISTING SYSTEM 

The existing system are not done with real time dataset and the existing system 

has low accuracy and low efficiency in terms of loading time and implementation 

time. Also, the testing and training is not done with the proper test-train split ratio. 
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CHAPTER 3 

REQUIREMENT ANALYSIS 

 
3.1 FEASIBILITY STUDIES/RISK ANALYSIS OF THE PROJECT 

FEASIBILITY STUDY 

The feasibility of the project is server performance increase in this phase and a 

business proposal is put forth with a very general plan for the project and some 

cost estimates. During system analysis, the feasibility study of the proposed 

system is to be carried out. For feasibility analysis, some understanding of the 

major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are 

● Economical feasibility 

● Technical feasibility 

● Operational feasibility 

 

 
ECONOMICAL FEASIBILITY 

This study is carried out to check the economic impact that the system will have 

on the organization. The amount of funds that the company can pour into the 

research and development of the system is limited. The expenditures must be 

justified. Thus, the developed system as well within the budget and this was 

achieved because most of the technologies used are freely available. Only the 

customized products had to be purchased. 

 

TECHNICAL FEASIBILITY 

This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand 

on the available technical resources. This will lead to high demands being placed 

on the client. The developed system must have modest requirements, as only 

minimal or null changes are required for implementing this system. 

 

OPERATIONAL FEASIBILITY 

The aspect of the study is to check the level of acceptance of the system by the 
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user. This includes the process of training the user to use the system efficiently. 

The user must not feel threatened by the system, instead must accept it as a 

necessity. The level of acceptance by the users solely depends on the methods 

that are employed to educate the user about the system and to make him familiar  

with it. His level of confidence must be raised so that he is also able to make 

some constructive criticism, which is welcomed, as he is the final user of the 

system. 

 
3.2 SOFTWARE REQUIREMENTS SPECIFICATION DOCUMENT 

Hardware specifications: 

 Higher RAM, of about 4GB or above 

 Processor of frequency 1.5GHz or above, preferably Pentium or above 

 

Software specifications: 

 Python 3.6 and higher 

 Anaconda and necessary libraries (Pytorch, Transformers, streamlit etc) 
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CHAPTER 4 

DESCRIPTION OF PROPOSED SYSTEM 

 
4.1 SELECTED METHODOLOGY OR PROCESS MODEL 

Module 1 - Data collection and preprocessing 

In this module, we start by making data more meaningful and informative is the 

effort of changing it from a given form to one that is considerably more useable 

and desired. This entire process can be automated using Machine Learning 

algorithms, mathematical modelling, and statistical expertise. Depending on the 

task we are conducting and the needs of the machine, the output of this entire 

process can be in any desired form, including graphs, movies, charts, tables, 

photos, and many more. 

 
Getting the data and making it ready 

The dataset must contain the necessary text prompts to build a complete chatbot. 

Using the Kaggle platform, which also received some of its questions from 

Google, the input texts, questions, and replies were gathered. 

 
The project's prototype system was adapted from Kaggle to incorporate questions 

and replies from actual conversations into the model. The information is divided 

into many divisions, such as greetings, expressing gratitude by saying "thank 

you," replies relating to mental health, payment information, and many more. The 

obtained data will ultimately be used by the model in two modules, NLTK and 

NumPy. 

 
Making of the dataset 

 Created data for the chatbot like real life question answer to feed the model 

and train based on it. 

 We created JSON format data for this case. 

 The data is created in 3 segments 1 tags (for defining the class of query or 

statement user puts as input). 

 We have created data to identify the input in different classes, the classes 

are greetings, goodbye, thanks, mental, payments, skin, fracture, delivery, 
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funny. 

 
 

Sample data: 

{ 

“Tag”:”greeting”, 

“Patterns”: [ 

“Hi”, 

“Hey”, 

“How are you”, 

“Is anyone there?” 

] 

“Responses”: [ 

“Hey :-), I am Villy nice to see you.”, 

“Hello thanks for visiting.”, 

“Hi there, what can I do for you?” 

] 

} 
 
 

Cleaning the data and making it ready for training 

Data cleaning is the process of removing erroneous, damaged, badly structured, 

duplicate, or incomplete data from a dataset. When combining different data 

sources, we have checked this in a variety of methods to see if any data is 

duplicated or improperly categorized. 

 
This module cleans the data by getting rid of duplication, hateful or irrelevant 

content, fixing structural issues, and dealing with missing data. 

We eliminate observations with missing values as a last option, but keep in mind 

that doing so will remove or damage data. 

 
We make up the missing figures based on other observations, but this approach 

again runs the risk of tainting the data's objectivity because you can be working 

with conjectures rather than concrete evidence. 

 
As a third option, we can tweak how the data is utilized to efficiently navigate null 
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values. 

 
 

Tokenization 

Tokenization is a technique for data masking that not only creates a masked 

version of the data but also keeps the original data in a safe location. By doing 

this, we have created masked data tokens that cannot be connected back to the 

original data while maintaining access to it as needed. Simply said, we divided the 

statement into an array of words or tokens. A token may be a word, a punctuation 

mark, or a numeric value. 

The command listed below can be used to accomplish this: 

 
 

def tokenize(sentence): 

return nltk.word_tokenize(sentence) 

 
 

Stemming 

Stemming is the process of removing all the word's suffixes, prefixes, and other 

word elements until only the lemma, or root, is left. As demonstrated in this 

project, we have derived various Natural language processing (NLP) advantages 

from stemming. 

 
Using artificial intelligence, information extraction and retrieval and linguistic study 

in morphology include stemming (AI). Stemming and AI knowledge pull relevant 

information from massive sources like big data or the Internet since it may be 

necessary to look for different variations of a word associated with a topic to get 

the best results. Stemming is used by both queries and internet search engines. 

 
To stem the dataset in simple steps, we: 

1. Find the root word 

2. For example: “organise”, “organising”, “organiser” all has the root word 

organ 

 
def stem(word): 

return stemmer.stem(word.lower()) 
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In the next step, we create bags of words. 

 
 

Bag of Words 

The chaotic structure of text makes it challenging to model, and techniques like 

machine learning algorithms favour inputs and outputs with well-defined set 

lengths. Since the research used a text-based input dataset. 

 
Machine learning algorithms can't use raw text directly; instead, the information 

needs to be converted into numbers. specifically, vectors in numbers. A bag-of- 

words model, or BoW for short, is a method for extracting features from text for 

use in modelling, such as with machine learning techniques. This is the reason we 

came up with a bag of words. 

 
The technique is quite flexible and easy to use, and there are many different 

methods to use it to extract features from documents. 

 
A bag-of-words is a textual illustration that shows where words appear in a 

manuscript. 

There are two components: 

 a collection of well-known words. 

 a metric for the number of well-known words. 

 

Because any information pertaining to the organization or structure of the words 

within the document is disregarded, it is referred to as a "bag" of words. The 

model is solely concerned with whether recognized phrases appear in the content, 

not with where in the document they do. 

 
We create the bag of words by using the following command: 

 
 

def bag_of_words(tokenized_sentence, words): 

Sentence_words = [steam(word) for word in Tokenized_sentence] 

Bag = np.zeros(len(word), dtype=np.float32) 

for idx, w in enumerate(words): 

If w in sentence_words: 
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Bag[idx] = 1 

Return bag 
 
 

Module 2 - Using NLTK and Numpy 

Chatbots are one of the NLP applications that employ the Natural Language 

Toolkit, or NLTK. We will now use the NLTK library to enhance our rule-based 

chatbots. 

Prior to running the pip command, please install the NLTK library. 

pip install nltk 

 
 

First thing is to import the library and classes we need to use. 

import nltk 

from nltk.chat.util import Chat, reflections 

 Chat – Chat is a class that contains complete logic for processing the text 

data which the chatbot receives and find useful information out of it. 

 Reflections – Another import we have done is reflections which is a 

dictionary containing basic input and corresponding outputs. We can also 

create your own dictionary with more responses you want. if you print 

reflections, it will be something like this. 

 
Creating rules comes first after importing the libraries. A basic set of rules is 

created using the lines of code provided below. The user input, which was entered 

as a raw string, is described in the first line, followed by the chatbot's reply. These 

pairs can be changed to fit the questions and answers you wish. 

 

For example, 

pairs = [ 

[ 

 
 

 
], 

[ 

 
 
 
 

r"my name is (.*)", 

["Hello %1, How are you today ?",] 

 
 

 
r"hi|hey|hello", 

["Hello", "Hey there",] 
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] 

Following the development of rule pairs, we will define a function to launch the 

chat session. The function is quite straightforward, greeting the user and asking if 

they need any assistance. From here, the dialogue begins by calling a Chat class 

and sending it pairings and reflections. 

 
def chat(): 

print("Hi! I am a chatbot created by Analytics Vidhya for your service") 

chat = Chat(pairs, reflections) 

chat.converse() 

#initiate the conversation 

if  name == " main ": 

chat() 

 
 

Using only Python and the NLTK library, we were able to build a fantastic Rule- 

based chatbot. The nltk.chat analyses various regex patterns found in user Intent 

and displays the output to the user accordingly. Let's launch the program and 

have a conversation with the chatbot you built. 

 
4.2 ARCHITECTURE 

 

 

Fig 4.1: System Architecture 
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4.3 DESCRIPTION OF SOFTWARE FOR IMPLEMENTATION AND 

TESTING PLAN OF THE PROPOSED SYSTEM 

Anaconda is an open-source package manager for Python and R. It is the most 

popular platform among data science professionals for running Python and R 

implementations. There are over 300 libraries in data science, so having a robust 

distribution system for them is a must for any professional in this field. Anaconda 

simplifies package deployment and management. On top of that, it has plenty of 

tools that can help you with data collection through artificial intelligence and 

machine learning algorithms. With Anaconda, you can easily set up, manage, and 

share Conda environments. Moreover, you can deploy any required project with a 

few clicks when you’re using Anaconda. There are many advantages to using 

Anaconda and the following are the most prominent ones among them - 

Anaconda is free and open source. This means you can use it without spending 

any money. In the data science sector, Anaconda is an industry staple. It is open 

source too, which has made it widely popular. If you want to become a data 

science professional, you must know how to use Anaconda for Python because 

every recruiter expects you to have this skill. It is a must-have for data science. 

It has more than 1500 Python and R data science packages, so you don’t face 

any compatibility issues while collaborating with others. For example, suppose 

your colleague sends you a project which requires packages called A and B but 

you only have package A. Without having package B, you wouldn’t be able to run 

the project. Anaconda mitigates the chances of such errors. You can easily 

collaborate on projects without worrying about any compatibility issues. It gives 

you a seamless environment which simplifies deploying projects. You can deploy 

any project with just a few clicks and commands while managing the rest. 

Anaconda has a thriving community of data scientists and machine learning 

professionals who use it regularly. If you encounter an issue, chances are, the 

community has already answered the same. On the other hand, you can also ask 

people in the community about the issues you face there, it’s a very helpful 

community ready to help new learners. With Anaconda, you can easily create and 

train machine learning and deep learning models as it works well with popular 

tools including TensorFlow, Scikit-Learn, and Theano. You can create 
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visualizations by using Bokeh, Holoviews, Matplotlib, and Datashader while using 

Anaconda. 

 
How to Use Anaconda for Python 

Now that we have discussed all the basics in our Python Anaconda tutorial, let’s 

discuss some fundamental commands you can use to start using this package 

manager. 

 
Listing All Environments 

To begin using Anaconda, you’d need to see how many Conda environments are 

present in your machine. 

conda env list 

It will list all the available Conda environments in your machine. 

 
 

Creating a New Environment 

We can create a new Conda environment by going to the required directory and 

use this command: 

conda create -n <your_environment_name> 

 
 

We can replace <your_environment_name> with the name of our environment. 

After entering this command, conda will ask us if we want to proceed to which we 

should reply with y: 

proceed ([y])/n)? 

 
 

On the other hand, if we want to create an environment with a particular version of 

Python, we should use the following command: 

conda create -n <your_environment_name> python=3.6 

 
 

Similarly, if you want to create an environment with a particular package, we can 

use the following command: 

conda create -n <your_environment_name>pack_name 

 
 

Here, we can replace pack_name with the name of the package we want to use. 

If we have a .yml file, we can use the following command to create a new Conda 
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environment based on that file: 

conda env create -n <your_environment_name> -f <file_name>.yml 

 
 

We have also discussed how we can export an existing Conda environment to a 

.yml file later in this article. 

 
 

Activating an Environment 

We can activate a Conda environment by using the following command: 

conda activate <environment_name> 

 
 

We should activate the environment before we start working on the same. Also, 

replace the term <environment_name> with the environment name we want to 

activate. On the other hand, if we want to deactivate an environment use the 

following command: 

conda deactivate 

 
 

Installing Packages in an Environment 

Now that we have an activated environment, we can install packages into it by 

using the following command: 

conda install <pack_name> 

 
 

Replace the term <pack_name> with the name of the package we want to install 

in our Conda environment while using this command. 

 
Updating Packages in an Environment 

If we want to update the packages present in a particular Conda environment, we 

should use the following command: 

conda update 

 
 

The above command will update all the packages present in the environment. 

However, if we want to update a package to a certain version, we will need to use 

the following command: 

conda install <package_name>=<version> 
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Exporting an Environment Configuration 

Suppose we want to share our project with someone else (colleague, friend, etc.). 

While we can share the directory on Github, it would have many Python 

packages, making the transfer process very challenging. Instead of that, we can 

create an environment configuration .yml file and share it with that person. Now, 

they can create an environment like our one by using the .yml file. 

 
For exporting the environment to the .yml file, we’ll first have to activate the same 

and run the following command: 

conda env export ><file_name>.yml 

 
 

The person we want to share the environment with only must use the exported file 

by using the ‘Creating a New Environment’ command we shared before. 

 
Removing a Package from an Environment 

If we want to uninstall a package from a specific Conda environment, use the 

following command: 

conda remove -n <env_name><package_name> 

 
 

On the other hand, if we want to uninstall a package from an activated 

environment, we’d have to use the following command: 

conda remove <package_name> 

 
 

Deleting an Environment 

Sometimes, we don’t need to add a new environment but remove one. In such 

cases, we must know how to delete a Conda environment, which we can do so by 

using the following command: 

conda env remove –name <env_name> 

The above command would delete the Conda environment right away. 

 

 
4.4 PROJECT MANAGEMENT PLAN 

For this project implementation the first and fore most thing is to choose the best 

way to process the data using pre-built libraries or customizing the function as per 
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as requirements. Pandas, Nltk, Numpy, Sklearn are the prebuilt libraries which 

helps in achieving the desired result. All data possess different characteristics and 

all aspects of the data needed to be handled. 

Integration of all these technologies gives user a smooth experience with data pre-

processing and feature engineering. After all these processes the system must 

also chose the best feature out of all the features. Our system is based on 

statistics and machine learning. There will be some basic models on which the 

data will be tested and will give a rough idea about the performance of the dataset 

built. 
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CHAPTER 5 

IMPLEMENTATION DETAILS 

 
5.1 DEVELOPMENT AND DEPLOYMENT SETUP 

5.1.1 Business Problem Overview 

 
 

In this case study we aim to automate some of these query resolutions with 

automation. This way when the patient asks a question, the chatbot itself that has 

been trained on such question-answer pairs can try to come up with an answer. If 

at all the patient is not satisfied with the answer generated by the chatbot, the 

chatbot itself will suggest some of the previously answered similar question- 

answer pairs. If the patient doesn’t get his or her answer, then we may redirect 

him to an actual doctor. 

 
This way we can ensure that both the doctors ‘and patients’ time is conserved. 

This is achieved by not overwhelming the doctor with a lot of patients’ questions 

since they are filtered at each stage of the chatbot, the number of patients that still 

want to contact the doctor will reduce significantly. At the same time not making 

patients wait for the doctor to reply to the query significantly reduces the patient’s 

waiting time and enables the patient to come up with a quick action in solving 

his/her problem. 

 
5.1.2. ML Formulation of the Problem 

 
 

There are two main components to solve the problem which might include many 

sub-components. Since at first, we are trying to generate an answer to the 

patient’s query we can pose this problem as a seq2seq task trained in supervised 

fashion from previously answered question-answer pairs. 

Secondly, when the patient is not satisfied with the answer provided, we must 

show the patient similar questions with answers that have been previously 

answered by a doctor, this we do by doing a semantic search task in an 

unsupervised fashion. Although we will train neural networks to generate question 

and answer embeddings which we use to do this semantic search. These 
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embeddings are generated using supervised learning binary classification 

approach which we will discuss as we progress through the blog. 

 
5.1.3. Dataset Analysis: 

For this task, we use the medical question answer dataset prepared by Lasse 

Regin Nelson. This dataset is uploaded in his GitHub 

https://github.com/LasseRegin/medical-question-answer-data. He has gathered 

such question answer pairs from prominent medical websites such as eHealth 

Forum, iCliniq, Question Doctors, WebMD where real doctors have provided public 

answers to the questions asked by patients. We thank the above websites and 

Lasse Regin for helping us with the dataset and enabling us to help the medical 

community further. 

 
 

FIG 5.1: Sample Data 

 
 

The above picture shows a sample data provided in the GitHub. We were provided 

with about 25K question answer pairs. Along with the question answer pairs we 

were also given tags to efficiently categorize the questions into belonging to a 

particular disease, etc. We are also provided with the URLs from where we can 

find this question, answer pairs. The datatset is present in the json format which 

allows us to make our model trainable on a wide variety of similar datasets. 
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5.2 ALGORITHMS 

5.2.1. Finetuning BioBert and Training Question Embedding 

Extractor: 

Data Preparation: 

To understand how the BioBert model and the Question Embedding 

Extractor model is trained, let us first look at how the data for the same is 

prepared. 

 
 

 
Fig 5.2: Data Preparation for Question Embedding Extractor Model 

 
 

In our dataset, along with question and answers, we were also given tags 

which indicate the category to which the question-and-answer pair belongs. 

So for every Question Q and the Corresponding Answer A and tags T, we 

take the question-answer pair as the positive label (1.0) and for generating 

negative samples, we use both the original Question Q and the 

corresponding Tags T and generate negative sample Q’,A’, T’. We 

generate this negative sample by randomly picking up a tuple and checking 

whether the intersection between T and T’ is null. If the mentioned 

intersection is null, then we take this Answer A’ and pair it with the original 
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Question Q and consider this as the negative sample. If the intersection is 

not null, then we must repeat the process of random sampling and 

checking for intersection. The below code implements the above. 

 
Function to extract negative sample using data: 

def extract_negative_samples(question,tags): 

stop=False 

while (not stop): 

sample_row= all_dataset.sample() 

sample_tags=sample_row.tags.values[0] 

inter_tags=set(tags[0]).intersection(set(sample_tags)) 

if len(inter_tags)==0: 

stop=True 

return sample_row 

 
 

#preparing the negative labelled dataset 

from tqdm.notebook import tqdm 

tqdm.pandas() 

negative_labels=all_dataset.progress_apply(lambda x: 

pd.Series([x.short_question,extract_negative_samples(x.short_ques 

tion,x.tags).short_answer.values[0],x.tags]),axis=1) 

negative_labels['label']=-1.0 

negative_labels.columns=['short_question','short_answer','tags','labe 

l'] 

 
Data Preprocessing: 

There are a few other minor details that we need to discuss about how we 

have pre-processed the question-and-answer text data. Pre-processing of 

the given question and answer data consisted of de-contracting some of 

the words such as “won’t” to “will not”, remove unnecessary symbols such 

as! etc. We also do not want to pad most of the question and answer with 

the padding constant. Therefore, when we calculated different percentiles 

of both question-and-answer data, we found that about 100% of all 
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questions data and 99% of all answers data lie within 500 words. So, post 

tokenizing, we truncated our sequences to a max sequence length of 512, 

this way we can use both the default pre-trained weights of Bio-Bert and 

we do not lose any information. We also needed to pass attention mask to 

the Bio-Bert model so that it understands that it must focus on the actual 

content rather than on the padding token. 

To implement this, we have written code for preparing BioBert Train Data 

Now, we have our data ready let us see how we have defined the question 

extractor model, answer extractor model and how we fine-tuned the pre- 

trained hugging-face BioBert transformer to achieve the task of classifying 

whether a given question and answer relate to the same context. 

 
Model Creation and Training: 

First we will write the code for medical QA Model with Bert and then by that 

code we will analyze. We can observe how we have created the 

MedicalQAModelwithBert which consists of a shared pre-trained BioBert 

Model and two residual blocks with dropout each for question and answers 

data. We used residual blocks so that we want to enable the model to 

directly pass the BioBert embeddings in case it finds to be best. The 

dropout makes sure that we can overcome overfitting as far as possible. 

After we get the embeddings for both question and answer after passing 

through the respective residual blocks, we than calculate the cosine 

similarity between them. 

The model is then trained using mean squared error loss between the 

expected cosine similarities -1.0 and 1.0 and the cosine similarities 

returned by the model. We chose the best model that performed well on 

both train and validation data, after trying with various thresholds to classify 

between positive and negative classes. 
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Fig 5.3: BioBert epoch vs loss and accuracy 

 
 

Model Evaluation on Validation Data: 

We compared the cosine similarities returned by the model for the 

validation dataset for both correctly classified negative and positive points, 

as well as the cosine similarities returned by the model for misclassified 

points that are originally negative and positive points. Please have a look at 

the below plots for the same. 

 

Fig 5.4: Comparison of cosine similarities of correctly classified 

negative and positive points 
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Fig 5.5: Comparison of cosine similarities of incorrectly classified 

negative and positive points 

 
From the above plots, we can observe that the correctly classified negative 

and positive points are well separated from each other while the incorrectly 

classified positive and negative points are very close to the threshold of 0.3 

for which the model gave best train and validation accuracy. These two 

plots indicate that our model when differentiating correctly makes sure that 

we are well able to cosinely separate positive and negative points and 

when it fails to classify, it only does by a small amount. 

 
Extracting Question and Answer Embeddings from the Model: 

Now given that we trained the model, let us look at how we extract the 

question and answer embeddings from the mode. We pass the question 

and answers to the fine-tuned BioBert model and pass it to both the 

residual blocks of question and answer and then we store both these 

embeddings along with the question and answers to be used for semantic 

search. 



30  

 

Fig 5.6 Extracting Question and Answer Embeddings 

 
 

 
5.2.2. Fine-Tuning the GPT2 Model: 

Data Preparation: 

Having trained the BioBert Model and extracting the question and answer 

embeddings, let us look at how we are going to prepare the data for 

training our GPT2 model. 

Our first task is, for each patient question in the train dataset we do a 

semantic search to fetch similar answers and the corresponding questions. 

To do this task we use FAISS library from Facebook. We are doing cosine 

similarity FAISS search using the pre-computed embeddings of each 

answer in the dataset and the embeddings of the current question. FAISS 

along with giving similar results, gives a score on to how similar they are 

and gives them in sorted fashion. 

Now once we get the ranked similar question-answer pairs to the given 

question and answer in the train dataset, we combine these ranked similar 

question-answer pairs Q1,A1,Q2,A2,.. with the original question Q and 
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corresponding answer A to get the following string. 

 
 

“..`Question: Q2 `Answer: A2 `Question: Q1  `Answer: A1 `Question: Q 

`Answer: A” 

Now they are two things that we need to which we need to pay attention. 

First, notice how we explicitly mentioned the start of question and answer 

with special strings “`Question” and “`Answer”. These allow the language 

model to learn that once it encounters “`Question” it should expect a 

question and the same applies for answer as well. 

The next thing we need to observe is that the most similar question-answer 

pair Q1-A1 is more closer to the original question-answer pair Q-A than Q2-

A2. This allows our model to have a better recent context while learning the 

language model. Since our pre-trained GPT-2 Model was trained using max 

sequence length of 1024. We only take the last 1024 tokens, post 

tokenizing. In this process, we can observe that since question-answer pair 

with greater similarity lies close to the original question, whatever context is 

lost will be from the relatively less similar question-answer pairs. Hence our 

format helps solving this data loss issue as well. The below figure shows 

the data preparation pipeline for GPT-2. 

 
 

Fig 5.7: GPT-2 Data Pipeline 

 
 

Since we know that GPT-2 learns the language model by learning to predict 

the next word by taking the entire sentence before the word as context, we 
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have to make sure that GPT-2 model is aware that when we give 

Q2A2Q1A1QA to the model it should learn to predict A taking Q2A2Q1A1Q 

as context. To do this we calculate the loss mask and while calculating the 

loss for GPT-2 predictions, we multiply this loss mask with the original loss 

so that it learns to predict the answer to the question asked taking both the 

question and the previous similar question-answer pairs data. 

 
GPT-2 Training: 

Now we have our dataset ready, let us see how we are going to train our 

GPT-2 model with the custom loss function. 

By writing the code of loading pre trained gpt2 tokenizer and gpt2 model. 

We can see how simple it is to train the hugging face GPT-2 model using 

TF gradient. Even though the  batch size of dataset  is 1, updating the 

gradients every 50 iterations made it easy for us to train with higher batch 

size in spite of having memory limitations. 

 
 

 

 

Fig 5.8: GPT-2 epoch vs loss 

 
 

 
GPT-2 Model Evaluation: 

We generated answers for 5 questions each from both train and validation 
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dataset using the model that gave least train loss. Although the bleu score 

is high for some of the answers and low for some other, overall we were 

able to generate decent looking answers for most of the questions. Please 

have a looks at both the training and validation answers that have been 

generated. Note: The first line is the entire context, the second line is the 

actual answer and the third line is the generated answer in each paragraph. 

 
 

Fig 5.9: Training Samples 
 

 

Fig 5.10: Validation Samples 

 
 

Put It all Together: 

Having seen the final inference pipeline and how each individual component 

is trained, let us look through code how when given a patient question it 

passes to the question extractor model to get the question embeddings, how 

these embedding are used to fetch similar question-answer pairs, post 
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obtaining these question-answer pairs how they can be used to generate the 

answer to the question. 

 
5.3 TESTING 

There are different components in this task which require different performance 

metrics. For the task of seq2seq generation, instead of relying on bleu score for 

measuring the efficiency of our model, we rather evaluate it by the manual 

interpretation of the quality of answers generated. The reason for not using bleu 

score is, even though it is generally used for evaluating seq2seq tasks, it is still not 

highly reliable for us to judge our model on this bleu score, at least for our 

biomedical task, as for some sentences it may give a very good bleu score and for 

some others it might give very low bleu scores. To better judge the model, the 

answers generated by the model should be open sourced to be judged by medical 

experts, only then we can come up with a correct evaluation of the model. 

For the task of semantic search although we do not have a labelled dataset 

indicating which questions are similar to calculate the overall metric, we use 

cosine similarity to evaluate the embeddings of question and answer returned by 

the model. 
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CHAPTER 6 

RESULTS AND DISCUSSION 

 
 Medical chatbots that are automated and designed for 

conversations have ability to cut down healthcare expenses 

while providing better access to medical services and information 

through technology. 

 
 We developed a bot that interacts with patients regarding their 

medical issues and provides personalized diagnosis based on 

the symptoms they present and other relevant factor. 

 
 We created a diagnostic chatbot that interacts with patients and 

addresses their medical concerns by offering personalized 

diagnosis based on their symptoms and medical history. 

 
 After analyzing the symptoms that were gathered, accurate ones 

were determined with a 86% rate of successfully identifying them 

and a precision level of 95%. 

 
 Instead of just returning the generated answer, we have also 

displayed the ranked previously answered question-answer pairs 

that are similar to the given user question. 
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CHAPTER 7 

CONCLUSION 

 
7.1 CONCLUSION 

The suggested system's goal is to make the healthcare chatbot more 

approachable to its intended audience. Only users who have mastered the 

keyboard shortcuts for their native language can use the software. Disease and 

symptom predictions are all that a health chatbot can offer. By adding support for 

more medical aspects and depth of symptoms, and by providing more specifics 

regarding symptom description, future generations of the chatbot can be made 

more efficient at symptom recognition, and analysis performance is likely to be 

significantly taken forward. Due in large part to the training data, AI algorithms play 

a crucial role in the implementation of personalized health professionals. Finally, 

widespread scientific education and the use of personalized medicine could save 

many lives. Because consumers are spending more time in messaging 

applications than any other apps, they are the technology of the future. As a result, 

the potential for the medical chatbot to make a difference is both now and in the 

future. This medical communication may be available to humanity anywhere in the 

universe. All they need is access to the internet, which can be provided by any 

basic computer or mobile phone. For the medical chatbot to be able to handle all  

types of disorders, its efficiency is generally improved by adding greater 

combination of phrases and expanding the usage of database. Voice 

communication can also be provided within the system to make it more user- 

friendly. 

 
7.2 FUTURE WORK 

In the future, we can experiment on how a transformer model can work on solving 

this problem directly as a seq2seq problem. Even if transformer model can directly 

generate answers to the given question, we still need BioBert to extract similar 

patient question-answer pairs. We can also work on gathering more biomedical 

data so that the model doesn’t overfit to the given data and can generate more 

appropriate answers. 
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7.3 RESEARCH ISSUES 

Medical chatbots are designed to provide users with quick and convenient access 

to health-related information, advice, and guidance. 

However, there are several research issues associated with the development and 

use of medical chatbots, including: 

1. Accuracy and reliability: Medical chatbots must be accurate and reliable 

in order to provide users with trustworthy information. This requires careful 

programming and testing to ensure that the chatbot is able to understand 

and respond appropriately to user queries. 

2. Privacy and security: Medical chatbots often deal with sensitive 

information about users' health, which raises important privacy and security 

concerns. Developers must ensure that the chatbot is compliant with 

relevant data protection regulations and that user data is kept secure. 

3. Ethics and accountability: Medical chatbots are programmed to provide 

advice and guidance, but they may not always be able to fully understand 

the context or complexity of a user's situation. Developers must consider 

the ethical implications of providing advice that could potentially harm 

users, and ensure that the chatbot is held accountable for its actions. 

4. User experience and accessibility: Medical chatbots must be easy to use 

and accessible to a wide range of users, including those with disabilities or 

who speak different languages. Developers must consider issues such as 

user interface design, natural language processing, and multi-language 

support. 

5. Integration with healthcare systems: Medical chatbots may need to be 

integrated with existing healthcare systems, such as electronic health 

records or telemedicine platforms. Developers must consider issues such 

as interoperability and data sharing to ensure that the chatbot can be used 

effectively within the healthcare ecosystem. 

6. Training and testing: Medical chatbots require ongoing training and 

testing to ensure that they are up-to-date and accurate. Developers must 

consider issues such as data sources, machine learning algorithms, and 

testing methodologies to ensure that the chatbot is able to provide accurate 

and reliable information over time. 
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7.4 IMPLEMENTATION ISSUES 

Medical chatbots can be a useful tool for providing healthcare services to 

patients, but there are several implementation issues that need to be 

considered. Here are some key implementation issues for medical chatbots: 

 
Data privacy and security: Medical chatbots may collect and store sensitive 

personal health information. It is essential to ensure that chatbots comply with 

relevant data protection regulations, such as HIPAA in the US or GDPR in the 

EU. 

 
Accuracy and reliability: Medical chatbots need to be accurate and reliable to 

ensure that they provide correct medical advice and diagnoses. They should 

be designed to detect and correct errors, and any limitations should be clearly 

communicated to users. 

 
Training and testing: Medical chatbots should be thoroughly tested and 

validated before deployment to ensure that they function as intended. This 

includes testing for accuracy, reliability, and user satisfaction. Additionally, 

chatbots should be continuously monitored and updated to ensure they remain 

accurate and relevant. 

 
Integration with existing systems: Medical chatbots should be integrated with 

existing healthcare systems, such as electronic health records and telehealth 

platforms, to ensure a seamless patient experience. This requires careful 

planning and coordination between the chatbot development team and 

healthcare providers. 

 
User experience: Medical chatbots should be designed to provide a user- 

friendly experience. This includes designing intuitive user interfaces, providing 

clear and concise instructions, and using natural language processing to 

facilitate communication between users and the chatbot. 

 
Ethical considerations: Medical chatbots raise ethical considerations, such as 
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issues around patient autonomy, informed consent, and potential biases in the 

chatbot's decision-making algorithms. These issues should be addressed and 

mitigated to ensure that chatbots are used ethically and responsibly. 

 
Overall, the implementation of medical chatbots requires careful planning, 

testing, and ongoing monitoring to ensure that they provide safe, accurate, and 

effective healthcare services. 
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APPENDIX 

A. SCREENSHOTS 
 
 

 
 

Instead of just returning the generated answer, we have also displayed 

the ranked previously answered question-answer pairs that are similar 

to the given user question. Please have a look at the below image for 

the same. 
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Front end made and customized using streamlit library in python. We have 

displayed the previously ranked answered pairs that are similar to the 

given user question. 
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Source Code: 

Part 1: BioBert Training after data preprocessing 
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Question Extractor Model extraction: 
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Part 2: Training GPT-2 Model after initializing the enviornment and above 

extracted model 
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Part 3: Deployment using streamlit library in python 
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