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INTRODUCTION:

In the present time and age, chat bots’ technology is seen to be everywhere. Chatbots are a resource
of solutions to consumers' inquiries in any industry where they operate. It is a computer software
that mimics human communication by using Al which stands for Artificial Intelligence and NLP
which is Natural Language Processing to interpret client requests and automate responses. The bot
is useful to address questions about material that isn't immediately accessible on that website. It

Vol. 71 No. 4 (2022) 79

http://philstat.org.ph



Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

helps consumers discover the information they need by replying to their inquiries and requests
whether through text, speech, or both without requiring human participation. Chatbot technology is
fairly widespread these days, from smart speakers at home to office social applications. "Virtual
assistants" or "Virtual agents" are terms used to describe the latest Al chatbots. Most websites
provide users with chat bots to guide them in navigating the website's features.

Chatbot fundamentals:

A chat bot is a machine with artificial intelligence that is capable of interacting with people. This
might be a written dialogue or in the case of voice-based queries it can be a verbal one. They are
mostly used to collect data. It is usually accessed over the internet. It has the potential to be
compelling, interesting, and enthralling. It's a conversational agent that uses natural language
phrases as input to speak with users in a certain sector or on a specific subject. A chat bot is often
engaged when a user asks a question or initiates a new subject of conversation. Software agents that
represent humans are known as chat bots. These are Al-enabled agents that can respond to specific
questions using natural language processing (NLP). The construction of an answer to the inquiry is
simplified by the usage of a predetermined knowledge base.

Chat bot for Institution:

For a variety of reasons, a college inquiry system is required including the slowness of college
portals, the fact that an outsider would have no idea where to go for a certain piece of information,
and the difficulty of obtaining data from outside the college's domain. The sensible solution to all of
the system's flaws supports the system's demand. The college inquiry system will answer by
analyzing the question and then responding; it will also provide selective information based on the
user's choices. Admissions, assessments, notice boards, attendance, recruitment, and other
associated sectors will all receive replies from a college system.

This project's objective is to build an intelligent chatbot system that will provide academic activities
like as admissions, fees, scholarship information, departmental schedules, and information on
required papers, among other things. Students will be able to get immediate responses to their
questions in less time thanks to chat-bot technology.

RELATED WORK:

Recently, there has been a lot of research on this topic, and various researchers have published
their findings.

The "Chatter Bot Algorithm" was devised by Michael Maudlin in 1994 and published in the book
Julia, and it was used to answer the inquiries. The user must first log in to the Chat-Bot program,
after which they will be able to submit their questions. When a user submits a question to the
algorithm, the context of the inquiry gets identified, and natural language processing gets applied on
it.

In 1995, ALICE was built by Richard Wallace, who was a pioneer in that field. At the start it
was known as ALICEBOT. An AIML which stands for Artificial Intelligence Markup Language,
which is an Extensible Markup Language [XML] schema, was used by the application which
helps to establish dialogue rules. The application employs heuristic pattern matching to engage
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on a conversation with living person via the Internet services. Alice was a lady who used to tell
about her hobbies, interests, and other interesting details and activities she was able to do along
with responding to people's questions.[1]

S. J. du Preez and M. Lall worked on a black box mechanism that enables all sorts of clients to
interact with the server from any environment by managing the system of communication to and
from the Web-service. They have explained a use of XML and AIML files in chatbot.[2]

The objective of a chatbot system, according to Tarun Lalwani and Shashank Bhalotia (2018), is to
simulate digital communication among a person and a computer using natural human language, and
to do so, its architecture combines a language model with a computational programme.[3]

Edward Zion Saji (2018) worked ona system, which specifically works on Al, that gathers
information such as our browsing activity and interests and improves our internet browsing
experience as well as our ability to do specific activities.[4]

Amir Vakili and Azadeh Shakery (2019) operated on a new system for use in retrieval-based
chatbots. While forecasting the proportion of matching between a contender reply and a discussion
context, the new architecture compares situations from the training set which are potential matches
for the contender reply to the present context.[5]

Kyoko Sugisaki developed a web-based tool for text-based interactions that they created for
research purposes in CMC which stands for ‘Computer Mediated Communication’. It allows
researchers to conduct linguistic anthropology using text-based real-time discussions. The system
has two chat communication channels: ‘quasi-synchron' and ‘synchron modes,' as well as numerous
typing indications. This system(tool) may also be utilized in the ‘Wizard of Oz’ research in HCI
which is 'Human Computer Interaction' as well as for evaluating Virtual Assistants (Communication
Systems) in NLP which is ‘Natural Language Processing’.[6]

Punith.S. along with his colleagues (2020) have described about the software/tools used in making
chatbot which explains use of DIALOGFLOW and NLP TOOLKIT in making of it. They have
made use of different Machine Learning Algorithms like LSTM and Naive-Bayes.[7]

PROPOSED METHODOLOGY:

A. Login Authentication:

First of all, user authentication is required for the chatbot to work, so user have to login through
their login credentials to access the chatbot. If user is visiting for first time, then it has to create a
new account.

B. Context Generation:

Basically, pre-processing technique is applied to the user query where we remove irrelevant,
redundant, and unnecessary data from a large amount of data [here user query] to convert it into
useful and meaningful information as it is the first step in NLP for any model building.

There are various steps by which we can achieve the meaningful text which includes
CLEANING to remove all punctuations, symbols, special characters, and stop words as well as to
convert the whole text into either lowercase or uppercase since the data is composed of both
uppercase and lowercase, TOKENISATION to convert all text into small tokens, STEMMING to
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convert the different forms of a word into their base word and LEMMATIZATION to put together a
word's inflected forms so that they'd be analyzed as a single item

C. Response Generation through AIML:

AIML files are mostly used under the Rule-based or Knowledge-based chatbots to simplify the
modelling process of dialogue. When user asks any query, first of all it will be mapped with the
AIML files stored in the system to find out whether the same pattern or query is available or not. If
the patterns get matched it will give the corresponding response otherwise

If the user wants the answer related to something which is not included in AIML files then it won’t
capable to provide an answer and automatically that query will be send to the NLP model for
further processing. Also, we have to manually update the knowledge of AIML files periodically.

D. Bot Response System:

As the query is not matched with any AIML files, it is passed to the NLP model where we use
TFIDF algorithm which is nothing but “Term Frequency-Inverse Document Frequency” for finding
out the cosine similarity of the input text. It finds out the similarity or confidence of the input query
and based on that score appropriate response will be given from the corpus.

If question is not mapped with any information in the database, it will send random response like
“Answer not available”, etc. and the query will be sent to admin for review. Admin will review the
query and add it in the corpus.

1] Login Authentication Diagram:

R —

USER USER
b PP Retrieve login data
Authenticate S
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1] General Work Flow Diagram:
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IMPLEMENTATION:

We have developed a Hybrid chatbot i.e., combination of rule-based and Al-based chatbot. To
create our rule-based module we have used AIML and for Al-based module we have applied NLP
techniques. When user converses with our chatbot, in first phase it will search pattern in AIML
files, if found it will provide response otherwise query will be passed to second phase. In this phase,
query will be processed and response will be generated by NLP techniques.

1] AIML.:

To implement rule-based module of our hybrid chatbot we have used Artificial Intelligent Markup
Language (AIML) files. This files store information in basic unit called ‘Category’. Each category
has an input query, an output solution, and a contest that may be entered. A rule-based module
responds according to a connection between the query set by the user and response located in AIML
file.

Example: -
<aiml version = "1.0.1" encoding = "UTF-8"?>
<category>
<pattern> Founder of JSPM </pattern>
<template> Dr. T. J. Sawant
</template>
</category>

</aiml>

Result;

User: Founder of JSPM

Bot: Dr. T. J. Sawant

2] NLP:

Natural Language Processing technology is used to build Al-based module of our hybrid chatbot
NLP technology aids in deciphering the purpose behind a user inquiry whose response isn't
contained in an AIML file. The user query is pre-processed by different techniques like
Tokenization, Stemming, Lemmatization, etc.

1] Tokenization:

In this step user query is broken down into small units called tokens. NLTK toolkit is used to
perform this step. Below is the sample code for converting sentence into small tokens in python
using NLTK library functions:
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tokens_of_sentence = nltk.sent_tokenize(initial_text)

Tokens_of_words = nltk.word_tokenize(initial_text)

1] Lemmatization:

Information that we took out from the input query was performed by keyword extraction. For
example, "What are different branches of JSPM?" contain "different”, "branches™ and "JSPM" as
keywords. Lemmatization and POS tagging were used to categorize the various inflected forms of
the words and select adequate lemmas. For example, plays, played and playing must match play.
WordNet is the dictionary from the Python package "NLTK" was used for this step.

Below is the code snippet for lemmatization using NLTK library functions in python:

I11] Semantic query similarity:

We have used TF-IDF algorithm to find the weights of words according to its importance in the
document with respect to all other documents in our corpus. It's the product of two matrices, one is
"Term Frequency [TF]" which calculates mathematical figure of a term's frequency of occurrences
among the database as well as document and the other is 'Inverse Document. Frequency [ IDF]' that
calculates how common or uncommon is the given word among all documents presents in the
corpus. Rather than other models, this technique gives various values instead of only 0 or 1. So it
becomes easy to find out which words are more important and less important.

For example, user sends query like "What is strength of JSPM?". So, the frequency of keywords
like "strength", "JSPM", etc. will be calculated and based on maximum cosine-similarities found in
database, it will select the response sentence.
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1] TF (word, document) = No of times word appears in the document

/ No of times all the words appear in the document

2] IDF (word, documents) = log [ total no of documents / total no of documents containing word]

31 TF-IDF (word) = TF (word, document) * IDF (word, documents)

APPLICATION:

1) It can be used as a part of college apps or websites so it saves time of teaching and non-teaching
staffs.

2) Rule based module of our chatbot can be used to perform specific task like booking tickets, etc.
3) Enhanced Al-based chatbot will be used in most of the colleges and it can be used in various
business-related industries.

4) It provides us with an easily accessible source of information without requiring any physical
effort on our part.

RESULT AND OUTPUT:
Login Page:

N SPM'S Rajarshi s c f Engi ing
( An Autonomous Institute Affiliated to Savitribai Phule Pune University,
ISPV ) Approved by AICTE, Accredited by NBA (UG Programs), Accredited by NAAC With "A" Grade)

Login

Username
abc@gmail.com

Not a member?

FAQ Contact Us Terms of Use Privacy Policy Refund Policy © RSCOE | CHATBOT
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Chatbot Interface:

B 127.0.0.1:5000/new/chatbot x o+

€ cC o 127.00.1

i, 2
@ JSPM'S RAJARSHI SHAHU COLLEGE OF ENGINEERING
ISPM G 2 . AN A g
% (An A us Institure Affiliated to Savitribai Phule Pune University,
A ved by / s A d by NBA (UG Programs), Accredited by NAAC With "A" Grade)

COLLEGE ENQUIRY CHATBOT

HELLO I'M JSPM CHATBOT. I WILL ANSWER YOUR
QUERIES REGARDING COLLEGE. IF YOU WANT TO EXIT,

TYPE 'Byel'

I Type your query here... @ eS|

FAQ Contact Us Texms of Use Priv olicy Refund Policy ©RSCOE | CHATBOT

Login Authentication Database:

@ MysoL Workbench
"~ Local instance MySQILBO =

Eite Edit jew Query Database Server JIools Scripting Help

S & 6 &&SE&FE&EFE A e

SCHEMAS - ~H-BE ¥ 8 & 2] umewos0000cws - | 3 @ @ § [=
Q [Pl - - select * from logininfo;

Recult Grd ] 3 Fiter Rows: Ede: mi S Ei | Bworimpon: S @ | wrap el Contert: IE
L] name =il password
> 1 Sarang  sarangdwgole 1A @gmad. com sd123
2 Harshal harshaldate 2000 @gmal. com hd123
3 Surabhi  surabhbhalu@gmad.com 123
s vy Ul yeds @gmad com we123
26 abc abc Gomad.com abc®123
27 sarang sbd ©gmad. com sbd123
28 Adit achti @gmad com sbe123
2 rscoe rscoe @gmad.com rscoe123
30 soyok sayab Bgmad com soyoh®123
31 par par @123 pacs
32 mnop mNop Egmad. com Passl
a3 Prath... psp©gmai.com PSP@123
34 "y mrp @omad com mro@®123
37 Noopur  NoOP 1902 @gmail.com noop @123
[e=ai) cxye coyw s

- Time acvon Mesrage

o 1 122216 select * from logininfo LIMIT 0, S0000 14 rowis) retumed

CONCLUSION:

The project's primary goal was to develop a web-based college enquiry chatbot to search and extract
information as per user submitted queries. AIML files are used to store information related to
college in the form of question-answer pairs. Various NLP algorithms had used to preprocess the
queries and get the response. Students in college have complete freedom to type their questions.
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The chat bot does a quick and efficient look for solutions to their questions and responds with the
most relevant information.
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