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Abstract

”Human”,”Machine”,”Interaction” this word refers to the modern era of technol-
ogy where researchers give emphasis on the interaction between computer machines
and humans. We humans cannot confine ourselves depending on only human-based
health care systems. The current time of digitalization brings with it progress and
additional opportunities for medical care in general and clinical psychology in partic-
ular. In this paper, we have presented a model named PRERONA: a psychological
Bengali chatbot for depressed persons. PRERONA is designed to help depression
struggling especially for Bengali users who are lack attention or do not have anyone
to talk about their problem. The main goal of this chatbot ”Prerona” is to give
instant answers to questions and queries as well as to give proper mental health to
Bengalis in times of depression. It is able to carry out real-time chats in initially
three languages, Bangla, English, and Korean. Natural language processing (NLP)
is used here to successfully implement these languages. First, it matches the input
with the query that exists in the database, then it identifies each matching sentence
with the input, and finally, it selects the one with the highest suite in response to
the input. To test the proposed chatbot, we have interviewed 300 persons to come
up with the datasets. Existing chatbots such as Woebot, Wysa, Moodkit, etc. do
not allow users to express them. However, PRERONA allows the user space to talk
about whatever they want and it is intelligent enough to ask questions as well as
answer questions.

Keywords: NLP; Interaction; Psychology; Supervised; Adaptive; Anxiety; Health
care; Chatbot; Depression
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Chapter 1

Introduction

Machine learning has played a crucial part in the research of computational learning
theory. It becomes an integral part of artificial intelligence to construct algorithms
when a computer program simulates human conversation through voice commands
or text chats or both, we call that a chatbot [15] [7]. This automated program
interacts with users like a human. Chatbot can play significant role extensions to
health care services. If we specify, the need for chatbots in the psychological or
mental health sector is rising along with the alarming rate of increasing number
of depression and anxiety patients [3]. According to the world health organization
(WHO) research, over 300 million people are struggling from depression worldwide
which is equivalent to 4.4% of the world’s total population. It is more common in
females (5.1%) than males (3.6%) [17]. In Bangladesh, according to the first national
survey on mental health (2003-2005), about 5 million people are su↵ering from
depression including 4.6% adult and 1% children [4]. But this is even more shocking
that In spite of the existing treatments for mental disorders, 76%-86% people of low
to middle income country do not seek medical attention for their disorders either
out of negligence or hesitation due to social stigma. Here mental health chatbot
plays the most vital role. Mental health chatbots are specifically integrated so that
they can have conversation with the patient whom we consider to be a user about
their mental health and wellbeing, in addition to that the patient will find the bot
beside them 24/7. Many such chatbots namely Weobot, Wysa were earlier designed
to help depression struggling patients [16]. Both of these follow cognitive behavioral
therapy (CBT) which is evidence based approach to treatment but these bots seemed
a bit scripted and do not give their users access to share their thoughts which make
it more like an interactive quiz rather than a chat [9]. Besides there is Dolly and
Golpo which are Bengali chatbots but used in di↵erent sectors. Here PRERONA:
mental health chatbot for depressed people is updated. Besides asking real time
questions to determine and fix the mental condition of the user, PRERONA lets its
users share their feelings and also responses accordingly. Additionally it provides the
users with lot of contents relating anti-depression and anti-anxiety[9]. PRERONA
is not confined to Bangladesh only. It is a natural language processing (NLP) based
tri-language chatbot where users can chat in Bengali, English and Korean which
makes it more interesting [13]. The core objective of this bot is to bring more
glamorous variation in mental health chatbot by linking to mindfulness rather than
being straight forward. This paper presents a detailed analysis of the proposed
model of Prerona, experimental setups and result analysis.
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1.1 Motivation

Chatbots occupy the central role as computer-human interfaces. This is a kind of
software which makes humans think that they are talking to another human by
simulating typed conversation. Using Natural Language Processing (NLP) we have
created a conversational agent which we call chatbot, can talk to any user regardless
what the field is [13]. In our digital and automated world, humans might often keep
their feelings unexpressed which lead them to many mental diseases. As per a recent
WHO study, it is estimated that in Bangladesh, 4.1% of the population su↵er from
depression, and 4.4% from anxiety disorder [6]. Work on mental health chatbots
is still new in Bangladesh and we have not found any work on this topic especially
for Bangladesh. There are a few Bengali chatbots for example Dolly and Golpo but
they do not support mental health systems. Internationally, online mental health is
a briskly developed substitute for orthodox medical consultation and with the rapid
escalation in need of supplementary support, the bot targets to make an ambience
that is more conversational than automated for users in need[9].
The main target behind PRERONA is to develop an online-based mental health
system which can be considered an alternative to the typical existing systems. Here
users will get 24/7 support and can express themselves without any hesitation along
with proper guidance to get over their problems under expert assistance.

1.2 Problem Statements

Depression has become an alarming problem world-wide.Statistics shows that de-
pression cases are highest in southeast Asia region compared to the other parts of
the world, which is 27%. Besides western pacific region has 21%, American region
15%,European region 12% and Africa 9% cases of depression.

Figure 1.1: Cases of Depression Disorder
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Initially, we are focusing on the mass population of Bangladesh. Bangladeshis aged
15 and over can read and write, the literacy rate in the country is about 60%-62%
within this 4.1% and 4.4% of people face depression and anxiety disorder.It is even
more shocking that over 53900 people has committed suicide within year 2014 -2019
[10].

Figure 1.2: Suicide Cases In Bangladesh

To solve this major problem PRERONA serves as the Bengali language based men-
tal health chatbot which can be accessible to any user breaking the literacy barrier.
And also o↵ers two more languages along with Bengali [8]. Due to social taboo
and hesitation many keep their disease untreated, they fear to go to a psychiatrist
or counselor. As a solution to this bot PRERONA provides its users or patients
real-time chat to get proper guidance to conduct their mental health supervised by
professionals. Moreover, it has many contents available in systems such as motiva-
tional stories, relaxing songs, books, yoga videos, etc. which will help the users to
develop both their mental and physical health.

1.3 Objectives and Contributions

1. To create a chatbot in Bengali that can take input from users and then also get
answers in Bengali.

2. To establish a Bengali corpus for the chatbot based on interviewing mass people
under the supervision of professionals and preparing the system to bring out an
enriched Bengali corpus for future use using its adaptive feature.

3. To provide the users proper guidance to heal their mental health.

3



1.4 Thesis Orientation

Chapter 1: Introduction where motivation, problem statement, objectives and con-
tributions are discussed

Chapter 2: Background where literature review and related works of our research
are discussed.

Chapter 3: Proposed Model, block diagram of our system, workflow between server
and user, use case diagram, flowchart, architecture model, and how we developed
our software described this section in detail.

Chapter 4: Data Set Description and Result analysis where user experienced anal-
ysis, software accuracy is described.

Chapter 5: Result Analysis and Data comparison.

Chapter 6: Conclusion, we conclude our research based on theory with our models
that is made and discuss future works what we will do for further improvement and
lastly References.

4



Chapter 2

Background

2.1 Literature Review

Eliza was created in an AI laboratory in MIT between 1964-66 is the oldest and
well known chatbots in the history of chatbots. Its present implementation is on
the MAC time-sharing system at MIT. It is written in MAD-SLIP for the IBM
7094.The man behind Eliza was professor Joseph Weizenbaum. Eliza was made in
that way so that she could ask open questions with which she also answered, which
simulated her role as a Rogerian psychotherapist [1] [14]. Parry is another well-
known work done by Kenneth Mark Colby, was the first to pass the Turing Test - it
was in the early seventies, when human interrogators, interacting with the program
via remote keyboard, were unable with more than random accuracy to distinguish
Parry from an actual paranoid individual. Now a days we can find a number of
chatbots in practice. Alexa, SIRI has brought revolutionary change in this field.
Using advanced conventional AI they can voice chat with the user and can even do
tasks for them.

2.2 Related Works of Our Research

There are lots of chatbot in di↵erent sectors. Advanced technology have allowed
for using of chat bots in the creation of software-based therapy. Now the chat bot
will see you instead of a therapist. Early work on mental health chatbot , Woebot
claims to be AI powered, follows cognitive behavioral therapy (CBT). Initially it
was founded for young adults in college and graduate school. It provides an auto-
mated conversational environment but users find it a bit scripted as the queries and
responses are set, users get less chance to express them. Another similar work on
this field is Wysa [18] . If we consider works on Bengali chatbot, there are Golpo
and doly which are NLP based and successfully able to chat with users in Bengali
[11]. Here, PRERONA has the features of both the types discussed above. It is a
Natural language process(NLP) based mental health chatbot which can e�ciently
and skillfully chat with the user or patient especially in Bengali. As it is NLP based,
it is able to understand all the language based on the database provided. Initially,
we have focused on Bengali along with English and Korean languages.

5



Chapter 3

Proposed Approach

3.1 Block Diagram of Our System PRERONA

Figure 3.1: Block Diagram of Our System PRERONA

A detailed structure of the PRERONA-chatbot is illustrated in figure 3.1.The fol-
lowing sections discuss the di↵erent blocks related to the model. First of all, the
user will type text that text will take as an input to the messaging backend, it will
send to the NLP unit which is basically a text processing unit. Chat user interface
receives data as well. At the same time the real data handler catches the data and
sends it to JSON conversion which is a JavaScript text based format for presenting
structured data. Now it sends the data to the UTF-8 which is a variable-width char-
acter encoding system used for electronic communication [2]. Our custom database
receives data from UTF-8 and checks if it has that keyword or input in the dataset
or not. If it matches with the dataset, sends the reply to the response makers. Oth-
erwise it will show our default error message “Sorry not be able to understand you.
Please tell me again.” This is how our system responds to user messages.

6



3.2 Workflow of Our System

Figure 3.2: Server and User Interface - Workflow Diagram

The overall workflow of our system is given in figure 3.2. Both web and android
users can access our system. Our local database is uploaded to our database server.
When a user gives input text, at first the web API code generates automatically.
Secondly, manifest will check the user’s internet and network connection. Without
internet connection users will not be able to access our system. Thirdly, java code is
for user interface. It does important work such as it can call web functions, handles
cookies, handle internet connectivity, from our application URL as well as it can
call API data. In addition, databases are connected bidirectionally with server and
android codes.

3.3 Flowchart of Our System

The flowchart diagram is shown in the figure 3.3. Here we can see user input is sent
to the manual operation which is the user interface. Then a decision maker checks
both network and internet connectivity on or o↵. If it finds o↵, it directly goes to
the error handling process. This process again sends the data to the UI module so
that we can say users must have an internet connection to access our application.
Once again if decision makers find connectivity is okay, then it sends data to the
data handler. From here, data can send to or receive from servers; databases as
well as the direction flow between these are bidirectional. After that data handler
process sends data to the conversion handler. Again a decision maker comes, it
checks whether the data generated is converted or not. If not, it sends data to the
conversion handler. Otherwise it generates data, gives output or reply as well. And
then it terminates the conversation.

7



Figure 3.3: Flowchart of Our System

3.4 Use Case Diagram Of Our System

Use Case diagram of our system chatbot “PRERONA” is given in figure 3.4. We as-
sume that only depressed users will use our application. From our use case diagram
we can see the interaction between human and system. After accessing our applica-
tion, a depressed user can view three types of ChatBox such as Bengali ChatBox,
English ChatBox and Korean ChatBox. He will click the chat language of his choice
which he wants to chat. Our main target is to give a depressed user to a positive
vibe. For that we have designed our system in the following sections. Users can see
other sections on the home page named Music, Exercise, Movies, Admin Advice,
Online Article, Books, Motivation stories and emergency section. Each section has
subsections for example in the Admin Advice section; we try to give some sugges-
tions which will help depressed users. Users can watch some inspirational speeches
taken from YouTube by clicking motivational stories. We have added some online
articles that are related to awareness and to overcome depression. By reading this,
users will gain knowledge of depression. In addition, our application has an emer-
gency section where users can get some emergency numbers to contact counselors.
Besides that, in our system we have added relaxation music, exercise such as yoga
which will give users mental peace. By adding movies and books, we try to keep
users busy, sometimes it helps users to forget simple problems. On the other hand,
only administrators can access and edit datasets.

8



Figure 3.4: Use Case Diagram
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3.5 Architecture Model of PRERONA Bot

We have used Retrieval-based models. To build this chat bot on this architecture
model we used the above algorithm. This model of architecture is easy to build as
well as reliable that why we choose this model.

Figure 3.5: Retrieval-Based Model

3.6 Software Development Method

Figure 3.6: Spiral Model

We have used a spiral model to develop our software chatbot system which is shown
in figure 3.6. Spiral model works based on proto-type. In prototype 1, first we
generate ideas, gather requirements, create a custom dataset by interviewing and
make plans for development. In prototype 2, we work on our system diagrams,
normal code implementation as well as test plan. We have got a detailed android
design model in prototype 3. We have implemented complex codes, integrated,
tested and finally we released our chatbot application. In future we will release an
updated version of the system.

10



Chapter 4

Algorithm and Data Description

4.1 Algorithm

Mental Health Context Classifier (MHCC)

Pseudo code:

Input : Abunchofusertext
Output : Directiontowardsolutions
Notation : AF : positiveanswer
NG : negativeanswer
TQ : textquestion
TA : textAnswer
while(text)do
explodespchar(text)
segmentation(T )
while(stopwordsinT )
delstopword(T )
TQ : jsondatatransfer(T )
TA : findrelativeanswer(TQ)
if(TQ <=> TA) > 90%
specificdirectiontouser jumpA if(TQ <=> TA) > 50%& < 90%
probabilisticdirectiontouser
jumpB
else
askqueryagain
A : solutionprovidedmoreaccurate
B : solutionprovidedlessaccurate+ withsuggestion
END

This algorithm is not specifically Naive Bayes but related and modified by naive
Bayes algorithms.

11



4.2 Algorithm Flowchart

Flowchart Algorithm of our system is given in figure 4.1

Figure 4.1: Algorithm Flowchart
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4.3 Dataset Description

We collected data through interviews with people who were asked questions about
depression. Since there is no open source Bengali mental health database for NLP,
we have followed the interview questionnaire approach for collecting Bengali data.
We analyzed our collected data and created a customized Bengali data set. Although
our bot prerona is made only for Bengali users, we have it in multiple languages. In
addition to that, we are using adaptive learning process. If the bot can not answer
any questions, that will be recorded and will be added to that dataset later on for
more accuracy.

4.3.1 Bengali Dataset

In figure 4.2, A sample Bengali corpus is given-

Figure 4.2: A Sample Bengali Corpus

13



Input-Output Pattern:

Figure 4.3: Input-Output Pattern of the System

4.3.2 English Dataset

Lots of datasets are available for English language. We have downloaded a trained
data set from the Kaggle site. Also translated Bengali data sets and set it to our
database. Next, we set this corpus in our dataset. A sample of English Dataset of
our system is given below in figure 4.4.

14



Figure 4.4: A Sample English Corpus

4.3.3 Korean Dataset

Korean dataset is similar to English dataset. We have translated English and Bengali
data to create Korean dataset corpus. A sample of Korean dataset corpus is shown
in figure 4.5.

15



Figure 4.5: A Sample Korean Corpus

4.4 Testing Chatbot-PRERONA with Di↵erent Types
of The Users

We have allowed some users to use our system for testing purpose. Conversations
between users and our bot is given in figure 4.6, 4.7 and 4.8.

16



Figure 4.6: Bengali User Conversation with Our Bot
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Figure 4.7: English User Conversation with Our Bot
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Figure 4.8: Korean User Conversation with Our Bot
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Chapter 5

Result Analysis

In the experiment we gave our chatbot to some users to chat. Our chatbot can chat
in three di↵erent languages as a result we have got three types of results. Besides
that, we have done our experiment into two phases. The accuracy of our chat de-
pends on three things:
i. Database of our system
ii. Typing skills of user
iii. Data processing e�ciency of our system

5.1 Accuracy for Bengali Language

First, we have developed our Bengali database based on practical experience. The
accuracy rate increases along with database enrichment. Second, it is a challenge
for the user to type Bengali correctly as each letter of the Bengali alphabet has a
di↵erent format. So it might be very di�cult for any system to communicate with the
user. We have emphasized keyword-based communication to increase performance.
Third, we found our system data processing e�ciency is above 98%. So the other
two factors play the main role. To mention here that users are not confined to
selective questions or answers. In addition it is important for the user to type the
question or the key word correctly. We have found this problem mostly in Bengali
conjunctive letters.
In the bar graph, we drew the result for 30 users in the initial phase, as we mentioned
that we tested our accuracy in two phases. In the early phases the accuracy was a
little poor. In the first phase for Bengali language, our chatbot showed 50% accuracy
for the two users, 45% for the two users, 40% for the seven users, 35% for the two
users and it showed lowest 20% for the two users. The average accuracy for the
Bengali language was 35%. From the first phase we try to collect a lot of Bengali
words and those words are added to our dataset. As a result, in the second phase
we get some improvements in the accuracy.

20



Figure 5.1: Accuracy for Bengali Language (1st Phase)

From the figure 5.2, we can see the improvements in the accuracy. We got highest
60% accuracy from the one user, 50% accuracy from the four users, and 45% accuracy
from the four users, 40% for the ten users and lowest 30% for the four users. In
addition the average accuracy in the 2nd phase was boosted up to 41.2% from 35%.

21



Figure 5.2: Accuracy for Bengali Language (2nd Phase)

5.2 Accuracy for English Language

In the case of the English language, there are no conjunctive letters. So in the
English language, the accuracy rate is higher than in the Bengali language. He
accuracy rate is proportional to the vast-ness of our database. If wrong punctuation
and spelling mistakes are reduced from user end, e�ciency will increase. For the
1st phase of the English language the accuracy rate was not so high. It was below
average. As we can see from the figure 5.3, it gives the highest 50% accuracy for the
one user, 45% accuracy for the three users, 40% accuracy for the seven users, 35%
accuracy for the four users, and the lowest 25% accuracy for the two users. It gives
us an average 35.8% accuracy.
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Figure 5.3: Accuracy for English Language (1st Phase)

But in the 2nd phase, we see some change in the accuracy. As we mentioned before
that we use lots of words from the users in the first phase which were not included
in the dataset. So there is an improvement in the accuracy for phase two from
figure 5.4, we can see that we got the highest 50% accuracy from the four users,
45% accuracy from the six users, 40% accuracy from the eleven users, and the lowest
30% for the three users. We got 40% average accuracy in the 2nd phase which is
4.2% more than the 1st phase.
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Figure 5.4: Accuracy for English Language (2nd Phase)

5.3 Accuracy for Korean Language

For the Korean language, we did our accuracy test in two phases. We could not
interview native Korean people for the Korean language, initially; we have included
the translated version of the English dataset. Moreover, maximum users who com-
municated with the bot as a test case have also used the translated method for
Korean which decreased the accuracy rate. In the early phase, it gave us poor accu-
racy. In the first phase for the Korean language, our chatbot showed 40% accuracy
for the three users, 35% for the one user, 30% for the eleven users, 20% for the
eight users and it showed the lowest 10% for the one users. The average accuracy
was 26.2%. Similar to other languages we try to collect lots of Korean words and
those words are added to our dataset. As a result, in the second phase, we get some
improvements in accuracy.
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Figure 5.5: Accuracy for Korean Language (1st Phase)

From figure 5.6 we can notice some improvements. From the 2nd phase, we got
highest 50% accuracy from the five users, 40% accuracy from the twelve users, and
35% accuracy from the one user and lowest 30% for the seven users. In addition,
the average accuracy increases from 26.2% to 39%.
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Figure 5.6: Accuracy for Korean Language (2nd Phase)

5.4 Comparison Result Between Phase 1 and Phase
2

Comparison result is shown in figure 5.7
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Figure 5.7: Comparison Between Phase 1 and Phase 2

Data Accuracy Percentage for Phase 1

Bengali Language English Language Korean Language Error

11.61% 11.94% 9.07% 67.38%

Table 5.1: Data Accuracy Percentage for Phase 1

Data Accuracy Percentage for Phase 2

Bengali Language English Language Korean Language Error

13.70% 14.00% 12.93% 59.37%

Table 5.2: Data Accuracy Percentage for Phase 2

As we can see from both tables, the percentage of error is more in the Phase 1. Our
Chatbot PRERONA is an adaptive learning bot so that we can easily update our
dataset. We have reduced errors by updating our data corpus.
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Chapter 6

Conclusion and Future Work

6.1 Conclusion

Chatbots are widely available and accessible to anyone with a smartphone and
Internet access. Our one of the major targets to build this application is to give
mental support to mass Bangladeshi users digitally. Users can get many benefits by
using a chatbot for mental health counseling. It can give a user instant information.
By incorporating mental health screening tools into a chatbot interface, the user
can have a more interactive and user-friendly experience. Research has shown users
find chatbots “safe” and easy to talk to [5]. According to the research of Mental
Health America – “Depression can occur to anyone, at any age, and to people of
any race or ethnic group. Depression is never a ‘normal’ part of life, no matter
what your age, gender or health situation” [12]. In Bangladesh, most people are
not familiar with the word’s frustration, depression and anxiety but they face it
regularly without even realizing. Moreover, the number of suicides in Bangladesh is
increasing day by day due to depression. The goal of our software system is to impart
knowledge about depression to Bengali people through our bots, talk to depressed
people and try to suggest use of di↵erent sections, in general to help them overcome
depression with positive support. PRERONA- our chatbot can communicate with
the users/patients through chat and conducts psychiatric counseling. It lets the user
express their feelings and acts accordingly. This NLP based chat bot uses PHP,
HTML, JSON, JAVA and JavaScript to bring out the outcome. In this research, we
present our application software Mental Health Chatbot-PRERONA that can help
users and o↵er consultant contact information through chats. The big challenge
of our software system is to create a chatbot that can respond to users accurately.
Due to the lack of a Bengali dataset, we have implemented a supervised learning
chatbot with adaptive features that will interact with the user based on a pattern-
matching algorithm. Our research is a pioneering work in the field of Bengali mental
health chatbots. Our Bengali data corpus will help in creating a system for Bengali
language processing research.

6.2 Future Work

In the future, we will train our bot and add machine learning as well as neural
network technique. We have a plan to optimize the automated system by making
the chatbot a voice-enabled system that will help to better understand people with
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low literacy. In addition we try to build a smart AI based chatbot which will assist
users and give more accuracy. Also, we want to develop our own datasets. From
our datasets we can analyze the changing in human behavior. In addition, we
will add emotional intelligence techniques to the chatbot. This will further help in
understanding the dialogues and identifying the user’s emotions. As a result, the
e↵ectiveness of counseling will be improved.
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