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ABSTRACT:

The brief concerning this project is to leverage the Watson Assistant programme to create a chatbot, or virtual assistant, for websites. The principal aims are
to alleviate the burden on staff members who respond to customer queries and improve the overall user experience on the website.

The project comprises many resources for chatbot production as well as a theoretical portion that explores and defines the state of chatbots today. The IBM
Watson Assistant tool, which was used to create the chatbot, is then thoroughly explained.

After the tool's illustration, the approach used to design and develop the chatbot is described. The methodology chapter makes comparisons between the
individual's development process and how an IBM team would normally produce the product.

Last but not least, the chatbot is tested, and findings are obtained. It has been noted that the chatbot functions as a useful tool for answering often requested
questions in its field, which lessens the laborious and repetitive processes involved in answering website inquiries by hand.
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Introduction:

Artificial intelligence (Al) technology integration has significantly changed many facets of our everyday life in today's digital environment, most
notably how we obtain information and services. The emergence of intelligent conversational agents, or chatbots, that provide customers with
round-the-clock, instantaneous, and specific service, and is one noteworthy development.

The idea and implementation of a chatbot—a virtual assistant—that is specially designed for the university website is the main focus of this thesis.
By offering a quick and stimulating platform for assistance as well as knowledge retrieval, their primary objective is to further enhance the user
experience.

But the project's reach goes beyond just building chat-bots. It includes creating a comprehensive system that emphasizes user participation and
synchronizes the chat bot with academic needs. The main goal is to improve user experience by responding to frequently asked questions in a timely
and correct manner. This will lessen the need for traditional support channels and free up human resources to work on more complex tasks.

With this project, we hope to further advance the field of virtual assistants by illuminating the subtleties of Al implementation and emphasizing the
importance of each functional facet in technical endeavour.

Background and Motivation:
A major change has occurred with the emergence of artificial intelligence (Al) systems, which enable computers to pick up on human language

and behaviour. With Al's continued advancement, we are getting closer to a day where people and robots can communicate with each other
seamlessly, removing boundaries and promoting natural relationships.
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The realisation that virtual assistants have the ability to revolutionise user interaction with information and services is the driving force behind this
thesis. Our goal is to improve user experience by creating an intelligent chatbot that offers quick, tailored service. By serving as a liaison between
users and the plethora of material on the university website, the chatbot expedites resource access, responds to frequently asked questions, and
eventually raises user happiness.

In the final analysis, the project is driven by the exciting potential that arises from the combination of virtual assistants and artificial intelligence. It
attempts to take care of substantial problems including strengthening human-machine collaboration, energy efficiency, and university customer
service.

Objective:

This project's main goal is to employ IBM Watson Assistant to build a virtual assistant that will enhance users' experience on the university's
website. This virtual assistant will serve as a user's own information centre, answering their questions and assisting them in navigating the website's
content.

In addition to my internship experience, | was motivated to work on this project because of the growing importance of chatbots in society, especially
when OpenAl's ChatGPT became widely known at the end of 2020. | saw a chance to optimise workload management to save energy usage and
improve the university's customer service.

Reducing call volume and effort at the university's call centres is another important objective, particularly during peak hours. Routine duties
including answering often asked inquiries, giving general information, and pointing users in the direction of pertinent resources will be automated
by  the  virtual assistant. The operating efficiency  will be greatly increased by  this  automation.

Furthermore, by utilising IBM Watson Assistant's capabilities, we will be able to obtain insightful data and analytics. Valuing user interactions will
yield important information about user behaviour, preferences, and frequently asked questions. Data-driven decisions based on these insights will
improve the content, architecture, and overall user experience of web pages.

Delimitation of research:

The development and integration of a virtual assistant using IBM Watson Assistant can present a number of complex technical issues that need a
comprehensive grasp of the Watson Assistant platform and programming language skills.

Time is also a major obstacle because it would take longer to design a chatbot that can handle every component of the webpage and is completely
functioning. The project's restricted time availability might limit its potential.

Furthermore, because of its limited scope and depth, the virtual assistant might not be able to cover all needed subject matter or provide thorough
assistance for user questions. This constraint may result in a user experience that isn't as fulfilling and functional holes.

Benefits of research:

Auvailability: One significant benefit that chatbots have over human representatives is that they are available 24/7. While chatbots may provide
consumers with immediate support around-the-clock, human agents are constrained by their work hours. This guarantees that clients will always
have access to information or help, which will increase client happiness and loyalty.

Understanding Customer Insights: Through human contacts, important details regarding the requirements, preferences, and behaviours of customers
may be discovered. Companies are able to customise their goods, services, and marketing tactics by using this data to obtain analytical understanding
of their clientele. This comprehension aids companies in establishing stronger connections with their target market and providing consumers with
tailored experiences.

Literature review:

In an effort to improve comprehension, it is helpful to define a few terminology that will be crucial to this project before getting into great detail
about Chatbots.
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Artificial Intelligence (Al) is the first and most general phrase. The goal of this branch of computer science is to create programmes and systems
that can carry out activities that usually call for human intellect. Artificial Intelligence (Al) aims to develop models and algorithms that let computers
interpret data, learn repeatedly, make decisions, solve issues, and work independently.

A number of Al subfields are especially pertinent to comprehending chatbots and virtual assistants. Natural language processing (NLP), deep
learning, and machine learning are a few of them.

As a branch of artificial intelligence, machine learning focuses on creating models and algorithms that let computers learn on their own from given
data. It includes a range of methods for building models and forecasts based on patterns seen in the data.

Deep learning is a subfield of machine learning that focuses on multilayer artificial neural networks. These networks gradually analyse input in
each layer to extract progressively complicated traits and patterns. They learn data representations with different levels of abstraction. Deep learning
is widely used in the analysis of texts, photos, sounds, and other kinds of data. It modifies connections according on the information it receives to
improve prediction and decision-making abilities.

Natural language processing (NLP), which makes it easier for computers to communicate with people via language, is another key concept in
relation to chatbots. NLP uses machine learning and deep learning to provide computers the ability to understand, analyse, and produce natural
language. The ultimate objective is for robots to be able to identify and comprehend spoken, written, and sign language from humans.

Moreover, the phrase "user interface” has significance in the context of chatbot design. It describes the ways and mechanisms by which a user
communicates with a computer programme or system. User interfaces shape the user experience by integrating text, speech, and motion interactions
with visual components like buttons and displays.

Inferences Drawn from Literature Review:

Specialised bots that are skilled at sustaining conversations and delivering pre-programmed replies are referred to as chatbots, often known as
chatterbots or conversational agents. The word "bot" comes from the word "robot," and while the two have many characteristics in common, a bot
may exist fully in a virtual environment, but a robot need physical assistance to be developed.

An artificial intelligence (Al) programme designed to have text- or voice-based discussions with people is called a chatbot. It understands and reacts
to user inquiries by utilising machine learning algorithms and natural language processing techniques. Among its essential traits are:

1. Conversational Interaction: Designed to mimic real-world human discussions, chatbots may carry out activities, respond to queries, give
information, and carry out instructions at the user's request.

2. Natural Language Processing: By using these methods, chatbots are able to comprehend and interpret natural language, determining the intentions
of users, gathering pertinent data, and producing well-reasoned replies.

3. Autonomy and Adaptability: Chatbots are able to adjust on their own to ever-changing settings, using their prior encounters and ability to learn
to enhance responses and provide users with a precise and accurate experience. Algorithms for automatic learning improve with interaction.

4. Personality: Chatbot behaviour and tone of communication may be customised by developers to meet the needs and tastes of certain users.
Chatbots are able to recall facts and context, which allows them to provide more customised and pertinent replies.

5. Platform and Service Integration: Chatbots can communicate with users without requiring them to download extra software. Chatbots are capable
of integrating with a wide range of platforms and services, including customer management systems, messaging applications, and websites. They
may interact with people on many platforms and access a variety of information sources thanks to this multi-channel strategy.

PROBLEM FORMULATION AND PROPOSED WORK:

My virtual assistant was built using the IBM Watson Assistant framework, which is a component of the IBM Watson artificial intelligence (Al)
platform.
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IBM Watson is designed to evaluate large datasets, gain knowledge from them, and provide perceptive solutions and insights in a variety of fields
and businesses. Text, picture, and video data are among the forms it handles.

This technology, named for IBM's first CEO, Thomas J. Watson, came forth as a result of a research effort called DeepQA at IBM. The principal
aim of the project was to create a system that could respond to natural language and understand human inquiries. The system was to analyse large
datasets and provide answers that would normally take human researchers many days, weeks, or even months to come up with.

IBM Watson learns by selecting, purifying, and classifying a "corpus" of knowledge in order to remove out-of-date, unimportant, or low-quality
material related to the issue area. The cu-ration process improves data processing efficiency. The data next goes through preparation, where
information is generated to enable faster processing, sometimes referred to as intake. After that, the model is trained by assigning particular queries
to matching responses using machine learning. Rather than giving Watson explicit answers to every query, this training teaches Watson the language
patterns and meanings specific to the field. As fresh knowledge is constantly being uploaded, Watson continues to learn through sporadic encounters
under the supervision of specialists.

Developers may access IBM Watson's capabilities through APIs by utilizing IBM Watson Cloud, a cloud-based platform. These APls make Watson
scalable and easily accessible by granting access to a range of capabilities including language translation, picture recognition, and natural language
comprehension.

System Architecture/model:

A specialised service inside the larger IBM Watson platform is Watson Assistant. It functions as an Al-powered virtual assistant and chatbot that
gives companies the ability to create and implement conversational interfaces. Watson Assistant interprets user inputs using natural language
understanding (NLU) and responds or takes action accordingly.

Four main algorithms are used by virtual assistants such as Watson Assistant:

- Input Analysis: NLU models parse and segment text into discrete parts, like as sentences, phrases, and words, based on user inputs entered into
Watson Assistant. Tokenization helps interpret the structure and meaning of input by giving each word or phrase a unique label or token.

- Language Understanding: Watson Assistant uses natural language processing (NLP) to deduce meaning and purpose from user input. This involves
activities such as entity detection, which identifies action-relaying entities inside intents, irrelevance detection, which detects off-topic requests,
and intent detection, which understands the general concept underlying user utterances independent of wording. Spelling mistakes are treated with
forgiveness thanks to the autocorrection function.

- Response Generation: Watson Assistant uses contextual information and intent detection to determine appropriate replies after understanding user
input. Responses might be created dynamically using data from other APIs, or pre-defined, such in the case of typical inquiries.

- Dialogue Management: By preserving dialogue context, Watson Assistant manages the flow of conversations. It chooses when to ask for more
details, request clarification, or offer definitive answers.

Personalised interactions, context awareness, and backend system connectivity are just a few of the things that Watson Assistant offers. It facilitates
multi-turn talks by recalling prior exchanges to provide pertinent and precise answers.

Clients communicate with the helper through a variety of channels:

- Web chat incorporated on business websites that may connect customers with human support agents for complicated questions.
- Messaging apps on social media, such as WhatsApp, Facebook Messenger, and Slack.

- Text or phone messaging.

- Custom programmes, such as voice-activated robots or smartphone apps.

In order to provide customers with efficient support, the assistant processes their messages and leads them via the proper resolution path.



International Journal of Research Publication and Reviews, Vol (5), Issue (5), May (2024) Page — 1399-1404 1403

« Ko

-
& L.p )
A
Customer .°

-® | e

Figure 3.2.1. Watson Assistant channel scheme

Proposed algorithms:

By acting as a customised solution created especially for bot creation and behaviour specification, a chatbot framework greatly minimises the
manual labour that is usually involved in creating a chatbot.

A bot development framework often consists of parts like a developer site, bot connectors, bot builder SDK, and bot directory. A testing console is
made accessible to make testing easier when the chatbot is built. Bot frameworks, put simply, give developers a complete toolbox that speeds up

and improves the effectiveness of creating chatbots.

These would normally be handled in a corporate context by experts who are each knowledgeable in their own subject. Project managers, front-end
and back-end developers, consultant analysts, and consultant developers would all be crucial positions for a project this size.

Here are the steps to get started:

1. Visit the IBM Cloud website and locate the "Create IBM Cloud account" option in the upper-right corner.

Cloud  Products v Solutions v Pricing v Do » Q  Contactus  Login [OERECEIUESBIEEEI

IBM Cloud
Hybrid. Open.
Resilient.

Your platform and partner for
digital transformation

Get started for free =

2. Follow the prompts to create a new IBM Cloud account, providing necessary details such as email address, password, country/region, and credit
card information.
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3. If you have a subscription or feature code, register using the provided code.

1BM Cloud

Verify identity

Account information Secure your account

e Com any (®)
(e Company (O) Create your account for free

er 40 alway

Company information
Billing information

Credit card information

4.After account creation and verification, log in to the IBM Cloud dashboard.

IBM Cloud

Log in to IBMCloud

18Mid

Continue

5. Click "Create resource" in the upper-right corner of the dashboard.
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8. Wait for the instance to be created and then click "Launch Watson Assistant" to access the user interface.

IBM Cloud

Resource list |

Watson Assistant-ko @acwe  addtags 2 Details | Actions ‘

M
| anage Start by launching the tool Plan

Service credentials

Plan

Connections
Launch Watson Assistant Getting started tutoriz o

Credentials

https://api.us-south, assistant.watson

(m)

9. Begin using Watson Assistant by creating your first assistant, providing an internal nickname, and answering customization questions. Click
"Create" to finalize the setup.
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Welcome to the new Watson Assistant

0 Create b Personalize ¢ Customize Preview

Create your first assistant

t up and running. Name your assistant, add a de
formati

cription,
. show you

Let’s get your assist
and ehoose a language. In following steps we'll gather mo
basic customizations, and give you a preview of what your as:

sistant will look like.

ssistant

My first assistant

<>

10. On the Personalize your assistant tab, answer each question to the best of your ability. Anything that you enter can be changed later, so don't

worry about anything being permanent. On the final screen, click Create.

Welcome to the new Watson Assistant

@ Create 2 Personalire @ Customize 4 Preview
G Preview your assistant
See what your assistant will look like as a chatbot on your
website.
opy link ] C Change background

Proposed work and implementation:
Hardware design and implementation

Hi! I'm a virtual assistant.

How can I help you today?

Example: Find nearby location
Example: Check account balance
Example: See how I can help

Bt with 18M Watsen* (D)
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v Tasks
Research
Define purpose and scope of the project
Decide the target audience and tone
Construct conversational trees
User experience
Training
Experimentation

Analysis of results

Report
Figure 6.1. Gantt diagram
Table 4.7.2 Calculation of material costs
Material Quantity Cost (€/ quantity) Useful life Total cost (€)
Lap[op 1unit 1219 4 years 152
Microsoft 365 6 months 56 34
IBM Watson Assistant Lite 1 0 Unlimited 0
Software algorithm:

A chatbot framework is a customised solution that is specially designed for the purpose of developing and expressing bot behaviours. This leads
to a significant decrease in the tedious manual activities that are often involved in the process of building a chatbot.

A typical bot development framework consists of a developer site, bot connectors, bot builder SDK, and bot directory. To expedite the testing
process, a testing console is implemented after the development phase. Essentially, these frameworks give developers an advanced toolbox that
maximises chatbot efficiency and accelerates chatbot development.

These tasks are usually delegated to experts in their fields by specialised professionals working in a corporate setting. Important positions for a
large-scale project would include project manager, front-end, back-end, consultant analyst, and consultant developer.

Results and discusssion:

The time needed for bot creation was significantly decreased by implementing a chatbot framework. Instead of beginning from scratch, developers
might focus on customising bot behaviours and speed up the development process by using pre-built components like the bot builder SDK and
connectors.

The use of chatbot frameworks resulted in an improved user experience on the website or platform of the organisation. Higher user satisfaction and
engagement resulted from the chatbots' ability to respond to user inquiries quickly and relevantly.
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The business saved money on operational and customer support costs by automating repetitive operations and using fewer human agents. The
chatbot frameworks enhanced overall efficiency and resource allocation. The scalability and adaptability of chatbot frameworks is one of their main
advantages. The chatbots are readily expandable and updated to handle additional capabilities or adjust to changing consumer demands as the
company's needs change. The chatbot solution's long-term sustainability and relevance are guaranteed by its scalability.
Integration features with backend systems, including databases, APls, and CRM platforms, are frequently provided by chatbot frameworks. Through
this connectivity, chatbots may carry out complicated activities, respond with personalisation, and access real-time data, all of which increase their
usefulness and efficacy.

All things considered, using chatbot frameworks offers a plethora of chances to enhance client satisfaction, cut expenses, and boost operational
effectiveness. Nonetheless, rigorous preparation, ongoing oversight, and commitment to moral principles are necessary for an effective and long-
lasting chatbot implementation.

Conclusion and future scope:

In conclusion, the main objectives of this project—which were to improve user happiness on the university website by developing a virtual assistant
using IBM Watson Assistant—uwere successfully accomplished. In spite of being a proof of concept with a narrow scope, the virtual assistant was
able to respond to customer inquiries, provide tailored support, and help users navigate the online content.

Overall, the project's outcomes improve the user experience on the university website, boost operational effectiveness, and enable data-driven
insights to be used for well-informed decision-making with an eye towards ongoing improvement.

The chatbot has to incorporate a translator if it wants to increase its language skills. The first step in this process is to identify the language used in
the user's inquiry, which is then translated into the language the programme has been taught in. Watson can then decipher the query and find the
appropriate response tree.

A straightforward translation and display method is inadequate as answers may contain multimedia information in several languages. Rather, the
responses need to be kept in a database with unique content and codes for every language. The relevant response is obtained from the database
upon identification of a language.

Alternatives like Google Translate or ChatGPT can be taken into consideration to achieve this feature. These substitutes make it easier to translate
and have multilingual capability, which is necessary for the chatbot to have improved language capabilities.
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