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ABSTRACT

Tourism in small, remote areas is way more uncommon than in large cities due to their hard-
to-access information, making planning for a trip difficult and time consuming as tourists will
have to scour the entire Internet to find places and attractions which they may or may not prefer
as second-hand opinion can also be difficult to come by due to the area’s remote nature. Tour
guides are trained to resolve these types of issues but can also introduce new problems for the
tourists. This project aims to develop a chatbot for a mobile application which allows users to
immediately request an area or attraction in one of these small, remote areas that they would
like to go to vacation for, and immediately obtain an answer through its ‘command and answer’
model. Previous work has been done on tourism chatbots, however these chatbots are usually
not language adaptive due to the primitive language model they used. Not only that, these
chatbots, when providing suggestions, usually miss out other factors such as user’s preferences.
The chatbot this project will be developing will consider user’s request alongside user’s
preferences, for example, whether they prefer attractions that prefer being physically active or
just sightseeing. In addition, the chatbot is also made to adapt to additional information the user
could provide, such as the time and weather in Kampar and the user’s current coordinate. With
the advent and popularity of ChatGPT, this advanced language model will be used in order for
it to grab context from user’s messages to accurately determine user’s request with little
misinterpretation, and to grab context from user reviews for tourism areas to evaluate how well
should it be suggested. Web scraping is performed to feed much more specific Kampar tourism
knowledge into a language model’s database which will allow it to provide more
comprehensive tourism answers. The chatbot also aims to act like a tour guide and provide
information regarding an attraction or site whenever users request for it. The chatbot also
provides extra functions which can improve the user’s traveling experience such as providing
directions, updating user’s traveling preferences in real-time and providing user’s the ability to

make reviews of the places in Kampar.
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Chapter 1

Introduction

According to the Cambridge dictionary, the definition of being a tourist is to be “someone who
visits a place for pleasure and interest, usually while on holiday” [1]. Almost everyone travels
at least occasionally. Malaysia is no stranger to the art of tourism, in fact, according to data
collected back in 2019, tourism is one of the largest growing industries in Malaysia as it
contributes roughly 6.7% of Malaysia’s gross domestic product (GDP) [2]. Malaysia’s tourism
sector thrives due to many factors and one of the major ones is the diverse and exotic cultures
presented in Malaysia. With many different cultures, each with their own history, beliefs,
artistic expression, food, etcetera, Malaysia’s wide cultural variety gives it an edge in the
tourism sector and with the major lockdown period that occurred back in 2020 starting to

subside, the growth of Malaysia’s tourism sector doesn’t seem it will stop soon.

1.1 Problem Statement and Motivation

However, while the major and important cities, such as KL, the heart of Malaysia, are well
documented in various resources, such as the Internet, which makes it easy for potential tourists
to look up recommended places and attractions that suits their wants and plan their trip in
advance or to look places up on the spot during their vacation, some remote areas of Malaysia
are not so well documented, making information relating to these areas both harder to access
and spread very thin all across multiple sources. One of these places is the quaint town of
Kampar, located in Perak in Malaysia. The hard-to-access information of certain smaller areas
like this can lead to some tourists not wanting to explore the area as they do not want to explore
a place they are not familiar with without a guide or recommendation nor do they want to waste
time combing through website after website to search for that information. This can cause
tourists to miss out on great experiences, as usually it is through these smaller towns where
great experiences of Malaysia’s culture can be had, not to mention the niche attractions that
can only be had in these small towns. For the tourists who want to explore these smaller towns
even without extensive information on them, the hard-to-access information can sour their
experiences as not only tourists needs to waste time finding information they might not be able

to find, but they can also often get lost or participate in events or attraction that they will not

Bachelors of Computer Science (Honours)
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know they do not find interesting until it is too late. Overall, this can negatively affect

Malaysia’s tourism industry.

One way to combat this problem is to have a tour guide, who will have extensive and up to date
knowledge on the tourism area, not to mention it is easy to get recommendations that cater
towards the tourists’ wants and preferences as tourists can just ask them and not have to scour
the aera or the Internet to do so. However, this presents its own set of problems. For one, hiring
a tour guide costs money, which some tourists cannot afford to spend more in addition to their
vacation. Not only that, but tour guides also usually have a set schedule. This limits the freedom
of tourists who may want to explore the area at their own pace. Finally, tour guides also just
add another person to the traveling group, which may not be ideal for some tourists who just
want to experience the vacation by themselves, their family or group of friends without any

outside parties.

Technology has been so integrated into our daily lives that it is impossible to think of a future
where we could live without it. Tourism has also utilized technology to ease the process of
planning and travelling for tourists. For example, the Internet is now used as an information
repository for tourist attractions. Not only that, but tourists can also use the Internet to help
book into hotels they will stay at during their trip. A chatbot is a technology that uses a
Language Model to simulate a conversation between a system and a user. A chatbot can act like
a tour guide but without the hassle of introducing factors such as cost or a restrictive schedule.
An example chatbot that is extremely popular at the moment is ChatGPT, where it uses a
Language Based Model to communicate with users and understand them. A chatbot using a
powerful language model can even provide detailed explanation of areas they are in that suits
the user’s level of understanding. This could be the next step the tourism sector, especially for

these less information areas need to improve.

According to a whiteboard written by WBB [3], users will typically abandon processes that
requires them to navigate multiple layers of information, such as searching for
recommendations or getting great vacation deals from a separate application that they need to
download separately. Thus, travel apps can help users save time on searching for
recommendations for their vacation as they work by a ‘command and answer’ model. Instead
of having to search up for recommendations, tourists can just request for recommendations and

have a system present them to the user, skipping the time needed to search.
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Not only that, chatbots can be incorporated with algorithms or machine learning in order for

them to cater to user’s preferences, which can further enhance the user’s travelling experience.

In this project, a mobile tour guide application for Kampar tourism using an interactive chatbot
will be developed. With the recent development of the powerful Al language model of ChatGPT,
the technology allows developers to exploit the powerful model behind it to develop very useful
chatbot for applications in different areas, such as tourism, which will be the focus of the

application.

1.2 Objectives

The main objective of this project is to develop a recommendation chatbot for the purposes of
tourism in small towns with time consuming and hard to access information. In this case, this
project will focus on Kampar in Malaysia. The chatbot will be implemented into a Kampar
tourism mobile application. This is done in order to solve the problem of tourists not wanting
to explore these small towns due to the hard-to-access information, which makes it hard for
them to plan for a trip or even find sites or locations they want to visit to on-the-spot, not to
mention the likelithood of encountering an event that does not appeal to them until they have

already signed up for it.

This chatbot aims to allow tourists to request for suggestions of where to go in Kampar for
various purposes, such as searching for lodging, a place to eat, or a leisure attraction and
immediately obtain a or a few suggestions that tourists can select from immediately, instead of
having to search for recommendation themselves and wasting their time. Using the ‘command
and answer’ model [3], tourist can efficiently and seamlessly obtain recommendations that is
catered towards their wants. Furthermore, the chatbot also aims to, just like a tour guide, be
able to provide additional information on places, foods or cultures whenever users want quickly
without needing to switch to an Internet browser. The chatbot also aims to provide suggestions
even when users have little information provided on where they want to go. This makes the
chatbot cater to the tourist who take the journey as it comes or tourists who have no idea where

they want to go.
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The scope of the project is wide to achieve this objective. Each of the project scopes also
addresses issues and limitations observed from previous works and provides its own innovation

and contributions.

1.3 Project Scope and Direction

This project will focus on creating a chatbot that utilizes an advanced large language model. In
this project, GPT-40 mini will be used as it is currently popular and relatively simple to obtain
and use. The aim is to build a chatbot that can converse with users with little misinterpretation
of their requests and also to provide a more human-like chatbot experiences compared to what

is already experimented with.

Furthermore, the project aims to conduct data collection in order to obtain existing tourist data
to as the chatbot’s knowledge base. Web scraping, which is the process of extracting
information from websites, will be conducted for this project in order for data from existing
tourism website, for example TripAdvisor, which is a popular tourism website. Data processing

will also be conducted to process and clean the data once collected.

In addition, the project aims to retrieve user preferences through the application in order to
further understand where users want to go and to provide a much more suitable and
personalized response for the user based on their preferences. These user preferences can also
help for users who do not know where to go as they can just ask a simple question on where
they should go and the chatbot can take in their preferences as a guideline on what the chatbot

should recommend to the user.

Moreover, the project aims to allow users to improve the output of the chatbot by allowing
users to choose to send certain additional information, such as weather, time and current
location, which can further improve the decision-making process of the chatbot and provide

better suggestions.

The project also aims to add additional features to improve user’s traveling experience, such
as updating user’s preferences on the spot, providing directions to places and ability to send

reviews.
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1.4 Contributions

The contributions that this project brings to tourism chatbot is the use of a large language model
to develop the chatbot. Doing this, the chatbot is able to better understand user’s request and
able to pick up on emotional context from existing user reviews which can help in the decision-
making process of the chatbot. It also allows for more comprehensive answers that provides

more context and information for users.

Furthermore, this project also brings in a more in-depth user profiling of their traveling
preferences, which adds more dimensions to the personalization that the chatbot is able to make
for its user’s requests. In addition, the chatbot is also able to provide information for users who

provide little to no information as well.

In addition, the project also incorporates extra information to improve the suggestions of the
chatbot and users can allow the chatbot to update their travelling preferences in real-time so

that the chatbot will always be up to date on the user’s current tastes, even if they change.

1.5 Report Organization

In Chapter 2 of the report, literatures on previously worked on tourism chatbots will be
reviewed in order to determine what has already been done in the realm of tourism chatbots
and what can be done to improve upon them. In Chapter 3 of the report will go over the
methodology of the system, including describing how the chatbot understands user’s request
and make recommendations, the architecture of the system and the use cases of the mobile
application. In Chapter 4, the design of the system, ranging from the web scraping flow, the
design used to process the data collected, and the standard flow of using the mobile application
of the project proposed will be described. In Chapter 5, The process of developing and
implementing the system is listed. Chapter 6 will show the various test conducted to evaluate
the effectiveness of the system alongside evaluating the system in achieving the objectives of

the project. Finally, Chapter 7 will conclude the report.
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Chapter 2

Literature Review

2.1 The Development of Al Chatbot for Kampar Tourism Mobile Application

2.1.1 Review of Proposed Method

This chatbot, that was developed by Ngui Miew Yiong [4] aims to create a chatbot specifically

made for small towns with difficult to access information, such as Kampar in Perak Malaysia.

The chatbot for this proposed method uses the IBM cloud services to create the chatbot. The
IBM cloud service contains a service called the Watson Assistant, which is a pretrained Al
chatbot cloud service. In Watson Assistant, developers can code in intents where an intent is a
set of contexts, user queries and responses to those queries. Using this, developers can allow
users to interact with the system using a language-based model, converting user’s language-

based queries into a language-based response based on the intents developers code in.

The chatbot allows users to interact with the chatbot, either through text or voice. Through the
intents that are incorporated into the chatbot, the chatbot can determine whether the user is just
interacting with the chatbot normally as a chatting partner. Figure 2.1.1 shows the chatbot
responding to non-tourism related queries. When the chatbot detects certain keywords that
relate to tourism and users asking for recommendations, such as ‘direction’ and ‘café¢’, the
chatbot will access the database to grab the required information, in this case, directions to a
café, and present it to the user. Users can then give the area a star rating from 1 to 5 stars and
can even request more similar places to the one suggested if the one suggested isn’t to the user’s
liking. Users can also have the chatbot route them to their destination. Figure 2.1.1 shows the

recommendation screen of the chatbot.
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Figure 2.1.2: Recommendation Module of Chatbot [4]

The chatbot also contains an admin page where admins can view user’s favorite places that the

chatbot suggested, the user’s favorite tags and can visualize the data through bar charts.
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2.1.2 Strengths of Proposed Methods

The chatbot is able to respond to queries or text not related to tourism with language that
resembles more human than Al or machine. This can enhance the conversational experience
for the user as it enhances the illusion that the user is talking to someone rather than a robot or

a machine. It gives the users the feeling of talking to a tour guide.

The chatbot is also able to provide analytical information about users. This information can be
used for both creating personalized marketing for certain users from the third parties who can
access this information, which can further grow the tourism industry but also as a way to obtain
feedback from the application and improve the system should the user’s experience does not
meet expectations. For example, admins can find out whether a user that searches ‘café’ often

gets recommended more restaurants instead and can readjust the application accordingly.

2.1.3 Critique of Proposed Method

The recommending module of the chatbot is very primitive as it only context the chatbot tries
to obtain is the type of places the user wants to go to. For example, a café or a restaurant. It
does not consider other external and internal factors, such as the user’s budget, the user’s
current location, the weather, the time and day, the user’s previous activity and etcetera. The
chatbot only recommends a random location of that type upon request. This makes it so the
chatbot does not personalize its suggestion according to the user and some users will not be

inclined to use the application as its suggestion may not align with the user’s interests.
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2.2 The Application of AGNES Algorithm to Optimize Knowledge Base for Tourism
Chatbot

2.2.1 Review of Proposed Method

Sometimes, tourists are only on vacation for a short amount of time. In this scenario, it is
imperative that they do not waste time trying to figure out what attractions, events or location
of interests they should visit, since they only have so less time to do so. This article written by
A. V. D. Sano., et al [5] aims to implement the AGNES (Agglomerative Nesting) algorithm in
order for the tourism chatbot to determine which group of tourist attractions can visit optimally

under a short time frame.

According to the article, the AGNES algorithm is a hierarchical clustering algorithm. In which
when ran, will create a dendogram. A dendogram is a tree-like diagram which contains data
points or clusters in a hierarchical structure. It is a visual tool which helps us view how similar
data points or objects group together based on their similarity or dissimilarity. A dendrogram
is read from top to bottom, in which the clusters formed can be seen, allowing the data points
or clusters that are most similar to each other to be viewed. The lower the dendrogram goes,

the clusters get smaller but also grow more abundant.

The methodology of this article is to implement this algorithm into a chatbot, so that it is able
to determine the best set of attractions tourists can visit in their limited time. To do so, the
article first describes how data is collected. First, 39 popular sites all over Malang City, Malang
Regency and Batu City in Indonesia are selected. Then, their geolocation, which is based on
the location’s latitude and longitude, is found, and recorded. Finally, the distance between every
two locations is determined using a latitude longitude converter software. Table 2.1.1 shows

how this data is stored.

Table 2.1.1: Table Showing Data Storage Method for Tourism Sites and their Distances [5]

Geolocation
No Tourism Sites
Lotitude Longitude 1 2 3 4 5 [
1 7,878576] 112,5204%4|Museum Angkut 0 2,4941) 0,6757 1,4796 1,398 4,9185
2| -7,896281) 112,53442|Batu Night Spectaculer (BNS) 2,4541 0 1,8211 1,0422 1,0963 2,4324
3 -7,883645| 112,523885|Jatim Park | 0,6757| 1,8211 1] 0,8285 0,725 4,2497|
4 -7,887984] 112,530006)Jatim Park II: Museum Satwa dan Batu Secret Zoo 1,4796 1,0422 0,8285 0 10,2135 3,4438
5 -7,8886| 112,528169|Eco Green Park 1,398 1,0963 0,725 0,2135 0 3,5251
| -7,911904] 112,549898| Predator Fun Park 4,9185 2,4324 4,2497 34438 3,5251

Once the data 1s collected and stored, the data 1S mined using the AGNES algorlthm

The following two parameters are used. The first criterion is the linkage criterion, where an
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average-link is used. The second criterion is the measurement type, where the Euclidean

distance equations are used.

The chatbot uses Google’s DialogFlow framework as its knowledge base. DialogFlow is a
chatbot framework that allows developers to create a conversation flow through inputting
intents. Which are a set of contexts, user queries, events, actions, parameters and responses.
Through these intents, the chatbot will be able to determine the intent and contexts of user’s
messages and queries, by cross-referencing them with the intents that has been programmed
into the chatbot framework, allowing the chatbot to answer user’s questions appropriately.
Figure 2.1.1 shows the console of DialogFlow and how intents are programmed into the

framework.

@ console.dialogflow.com &

Intents CREATE INTENT
QY
Input Tngger [@Kata_Perg Add follow-up intent &4 ﬂ
L Input Daerah Wisata Add follow-up intent &y ]j
L ] nput Waktu Kunjungan Wisata Add follow-up intent g% ﬂ

o nput Termpat Wisata Tujuan

Ulang! kemba

Figure 2.2.1: Console of DialogFlow [5]

Figure 2.1.2 shows the results of the chatbot using the AGNES algorithm. The 39 sites are
clustered into clusters, with each cluster being on different levels. With the higher levels
meaning that they are optimized for lower day trips as for every node with two levels of depth
from the bottom can be grouped as one-day tours, fourth depth as two-day tours, sixth depth as
three-day tours, and so on. Figure 2.1.3 shows the chatbot responding to the user appropriately.
The user requests for sites that can be optimally visited in a one-day tour and the chatbot returns

one of few sites that existed in the two depth clusters.
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Figure 2.2.3: Results of Chatbot [5]

2.2.2 Strengths of Proposed Method
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One of the strengths of this proposed method is that it keeps in mind the distances between
every location when clustering the sites through the AGNES algorithm, it keeps in mind the
distances between every location when making its decision. This makes it so that the tourists
do not have to waste too much of their very limited time from traveling from one site to another,
which makes the flow of visitations better. Another strength of this method is that it provides a
more concrete answers compared to a search engine. While a search engine can provide
information such as the time frame that will be used for certain events, it does not provide

answers that fits the user’s time constraints.

2.2.3 Critique of Proposed Method

Firstly, it doesn’t take into account of other factors that might hinder a tourist’s trip to these
areas, such as weather forecasts. An outdoor event will not be suitable if the weather forecasts

rain for the day.

Not only that, the chatbot is not language-adaptive due to the framework used to build the
chatbot in. DialogFlow is not a sophisticated language model as it can only generate responses
based on what is given to it as intents. This means the chatbot will sometimes not pick up on
the user’s request as their way of phrasing their wants does not match the chatbot intents. For
example, the chatbot may not understand that ‘grabbing a bite’ likely means the user wants to

go to a restaurant as that is not coded into its intent.

Furthermore, the chatbot does not take in user’s location into account, which can very well
mean it is not optimized for the trip the chatbot provides. For example, certain sites or
attractions may be more suitable to users who are driving and living in a hotel that is closer to

them rather than sites that are further away.

Finally, the sites selected are seemingly random based on the clusters that are created from the
AGNES algorithm and do not cater to tourist’s interest. For example, a tourist may prefer

outdoor events but the chatbot may suggest a museum instead.
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2.3 A Context-Aware Chatbot for Tourist Destinations

2.3.1 Review of Proposed Method

This article written by F. Clarizia, et al. [6], aims to implement the context dimension tree to
represent user context as they chat with the chatbot to provide suggestions on where they should
go. They also aim to create a chatbot that can provide a compelling tour guide-like experience
by having the chatbot provide story-like responses to historical queries. According to the article,
context is described as the combination of places, information or identity of people, their
activities, information on their devices and environmental factors such as weather conditions

and time parameters such as day of the week.

According to the article, context is important for user suggestions because this information can
be used to detect and react to a user situation. This allows systems that utilizes context based
learning to adapt its presented content to better tailor its data to suit the users preferences and
needs, increase the accuracy of information retrieval, discover services, make user interaction
implicit and create intelligent environments. For example, a system with user context
information can provide content based on different user interests and profiles. Furthermore, it
can detect user environment to derive information and provide appropriate information based

on that location.

According to the article, context can be represented through a Context Dimension Tree, which
is what the proposed system of this article uses to track user context through their text. The
proposed system also uses natural language processing (NLP) to have machines understand
and relate to human beings. It processes sentences not by single word, but entire sentences. By

doing this, the deeper meaning of the words said to the chatbot can be extracted.

Figure 2.3.1 shows the proposed architecture for the proposed system. It consists of the back-
office or the back end of the system, which contains the knowledge base which is where all the
data regarding user data, context information and tourism data that the chatbot will retrieve
from and store to as it operates, and the front-end which contains the visible working
components of the chatbot. There are two important components of the chatbot in the front-end

side of the system.
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Figure 2.3.1: Proposed System Architecture [6]

The first part of the front-end side of the proposed system is the digital storytelling manager.
This module controls the guidance of users in order to personalize the journey of each user in
a creative and unique way. Every user will have a different experience and will ask different
questions about an attraction or an exhibit they are in. Just like a tour guide, the chatbot will
provide answers tailored to the user using the digital storytelling manager, so every user’s
experience with the exhibit will be uniquely theirs. The digital storytelling manager is made so

it can adapt to a lot of situations in order to meet its functioning criteria.

The second part of the front-end side of the proposed system is the context-aware manager. As
described earlier, the chatbot uses a context dimension tree to determine the possible contexts
from user conversation, allowing extraction of personalized information and use them to
provide custom-tailored data from private or local sources. These can be used to maintain user
profiles, or review data of the location they are in. The Latent Dirichlet Allocation model is
used as a base for the context dimension tree. The Latent Dirichlet Allocation is a model
commonly used for topic modeling. It does this by mapping a probability distribution on how
likely a set of words are related to each other. In this proposed system’s case, it wants to explain
the correlation between keywords and topics. The chatbot can then use this information to
determine the context of a sentence. For example, the chatbot can determine the probability
that ‘restaurant’ and ‘directions’ are correlated in the sentence, and from there, it can extrapolate
that the user would like to do something relating to directions to a restaurant. Sentences users
typed are stored in smaller sentences and stored in a Mixed Graph of Terms (mGT) as clusters.
Bayesian filters for keywords aid in determining the probability of the correlation of keywords

to each other in a sentence by determining whether term belongs to a concept node.
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Figure 2.3.2 shows the proposed system in use. The chatbot is able to determine user context
by reading where they are geographically, accurately determine where the user is, and provide
them a suitable hotel based on that location. It is also able to determine, from user’s text, that
they want to purchase a ticket and provide the correct directions for users to do so. It also
provides more information regarding the attraction when prompted. When exiting the system,
the system will grab user feedback in order to be used to further improve the system in the

future.

SmartApp . SmartApp
€ bot s € bot

You are in Paestum! A beautiful place!

Here is a hotel for you: hiig
Hello

Hetlo, Marco! —aipa—
What are you going 1o do? - ~ e
'm looking for a hotel tonight.
Perfect! Share your position, please
Can 1 do anything else for you?

Yes, | would like 10 go to the

archaeological park this afternoon and
' 1 should buy the ticket
Ok, you can buy entry for this afternocon
e htps./
o
- @
bot S ot :
heologicod e

See you later! Remember, to
Is this the first nme:ou visit the activate me ogain, all you have to
archaeological park do is say hello

Yes, can you give me more Please, answer the following
information? questionnaire.

Sure! 1) | understand your needs.

Paestum was a major ancient Greek

city on the coast of the Tyrrhenian

Sea in Magna Graecia (southem Italy).

The ruins of Paestum are famous for

their three ancient Greek temples in

the Doric order, dating from about 600

10 450 BC, which are in a very good

state of preservation. The city walls

and amphitheatre are largely intact, <

and the bottom of the walls of many Stro Undeci Disagr ' ond
other structures remain, as well as gy Age: gt Trger) DR
paved roads. The site is open 10 the Agres gree
public. and there is a modern national

museumn within it, which also contains

the finds from the associated Greek

Figure 2.3.2: Proposed System Chatbot [6]

Feedback was taken from the users based on 5 criteria: recommendation, conversation,
presentation, usability and future developments. Overall, user reviews were positive, which
shows that the system is able to accurately cater to multiple different needs from various types
of users which can be seen in the confusion matrix shown in Table 2.3.1, which shows a high
accuracy along with a high precision and recall when it comes to the chatbot’s ability to
determine user’s context. However, the aspect of the system that received the least amount of

positive feedback is on the chatbot’s ability to converse.
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Table 2.3.1: Confusion Matrix of Proposed Chatbot [6]

: 5 £ ¢ 3 § &8 §f & .

i 0§ 0§ ¢ § § ®F B & B
service 9905 205 176 186 163 181 190 170 182 183
Indoar 57 4141 56 45 38 36 75 74 58 50
Outdoar 48 80 6362 71 77 56 54 6l 57 90
Tourksi 57 54 67 4113 T8 46 65 43 56 73
Citizen 73 AR 57 67 6411 74 T3 63 68 53
Holday 204 167 192 191 157 TH33 154 | 6 158 |54
Frectime 2] ] 187 222 224 189 232 9621 236 193 206

sMormng 121 136 130 138 101 116 98 588l 111 103
Afiernoon 46 41 67 76 66 80 47 76 4035 83
~igne 99 T4 62 101 86 100 56 63 93 6223

Overall Accuracy : 87,13%

2.3.2 Strengths of Proposed Method

One of the strengths of this chatbot is that it is able to interface with private services, such as
help send links to book for hotels or certain events. This reduces the hassle from tourists as
they can just refer to the chatbot to book at the hotel or events the chatbot already recommended
so that tourist don’t need to search the Internet separately for them to book. This saves users

some time.

Moreover, the chatbot is able to fully adapt to user’s needs. When users request for a hotel
booking, the chatbot is able to recognize that the user’s needs a hotel booked near them and
requests for geographical location before providing a suitable hotel for them to book at. It is

then able to adapt to the user’s change of topic on the fly as well.

Another strength of this chatbot is that it follows up on its answers. For example, the chatbot
was able to inquire whether the user has been to a certain area or place before after suggesting
it to the user. This is advantageous because it allows the chatbot to immediately glean more
information from users, improving user’s data and allowing the chatbot to obtain more context

information in order to provide a more customized user experience.
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2.3.3 Critique of Proposed Method

One of the flaws of this system is that it doesn’t automatically record the location from the
device, instead, requests users to share their location, which can be a hassle for users. This is
especially true if users are currently outside, unsure of where to go or what direction to head
towards. In that scenario, users will expect an immediate response in order to get a move on to

their next destination. This adds an extra step into the process which wastes tourist’s time.

Furthermore, it is already established by the article that one of the system’s least positive aspect
is its ability to converse. This could be due to the primitive language model used due to its lack
of dialect and grammar training. This can lead to the chatbot misinterpreting user’s request,
grabbing the wrong context from their text and providing the wrong solution to the user’s

problem.

Finally, the chatbot only provides information based on what the user already wants and doesn’t
provide a lot of information if the user is unsure of what they want. For instance, when the user
wanted to look for a hotel, the chatbot only suggested one random hotel from its knowledge
base. Some tourists just do not actually know what they want during their vacation as they plan
for their vacation, or sometimes tourists are forced to change their plans at the last minute and
have no idea where they want to go from there. The lack of information given when the user
doesn’t provide what they want could pose a problem as users may not like the suggestion
given. A chatbot that can try to suggest multiple places when users do not know where to go
can improve user’s experience as users can maximize their vacation time having fun instead of

spending time figuring out where they should go.
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2.4 Chatbot-based Tourist Recommendations Using Model-Based Reasoning

2.4.1 Review of Proposed Method

While a chatbot can help users make recommendations for their tourist needs, a chatbot might
struggle to help make the recommendations for the tourist if the tourist cannot restrict the
number of recommendations that would be provided from a prompt. For example, a user that
just asks that they want to go eat with no further context will generate a lot of suggestions,
which does not help users to find the best option to suit their needs. Likewise, a user that asks
for too many restrictions may not get a match at all, which in the end will result with no matches,
which also doesn’t help users at all. This article, written by I. Nica., O. A. Tazl, and F. Wotawa.

[7] aims to use model-based reasoning to address both issues in a tourism chatbot.

Figure 2.4.1 shows a mock-up of the proposed system, where the tourism chatbot will respond
to users’ tourism queries and help recommend places for users, at the same time, adapt when
there are too many suggestions due to lack of restrictions or no suggestions can be made due

to too many restrictions.

1 Bot: Helle John, how can I help you teday?

2 Jochn: I would like to plan a trip.

3 Bot: Great! Are you interested in a specific region

4 or would you like teo plan the trip by activities?

3 Jchn glom.

& Bot: Please click on map to k the peint of interest

7 or type in the place t you are interested in

8 (John clicks a point on p near the city Berlin)

9 Bot: OR, I will search for relevant sights near Berlin.
10 (Shows a list of relevant sights in Berlin.)
11 Jchn: Show me the Brandenburger Tor.
12 (The bot shows several information about the Brandenburger Tor.)
13 Jchn: Looks nice! Find a low-priced hotel near this sight.
14 Bot: I am sorry, but there are no hotels of this category near
15 Brandenburger Tor. Which recuirement is not that important
16 to you? Price or distance?
17 John: Distance.
18 Bot: OR! There are 9 hotels available for you. You should
13 incorporate another filter. How about parking? Will
20 you hawve a car?
21 Jchn: No, I do not need a parking facility.
22 Bot: OF! Now there are 4 hotels left. Here is the list: Hotel 7,
23 Hotel 10, Hotel 15, Hotel 18.
24 John: Cool! Is Hotel 15 available from 19.08.2018 teo 25.08.2018
23 for two people?
26 Bot: Yes! Should I bock 1t?
27 Jochn: Yes.
28 Bot: Hotel booked!

Figure 2.4.1: Mock-up of proposed system [7]
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In order to achieve this result, an item set must be created for a relevant tourist item, for
example, a hotel. Table 2.4.1 shows hotels labeled through their distance to other sites or

attractions, the hotel category, whether parking space is given and the price range of the hotel.

For this proposed system, whenever users make a request, in case, a request to find or book a
hotel, the chatbot will first detect if the users have any of these restrictions. The system will
then try to limit and suggest hotels that fit the user’s criteria. For example, a user requesting a
3-star hotel with parking space. The chatbot will recommend Hotel 3, Hotel 4, Hotel 9, Hotel
16 and Hotel 19 to the user. While this provides a suitable list of items for users to choose from,

sometimes, the chatbot may recommend too much or too little to the user.

Table 2.4.1: Set of Hotel Information [7]

name distance category parking price
Hotel 1 med 5-stars false med
Hotel 2 med S-stars true high
Hotel 3 med 3-stars true low
Hotel 4 long 3-stars true low
Hotel 5 med 5-stars false high
Hotel 6 short 4-stars true high
Hotel 7 long 2-stars false low
Hotel 8 med 5-stars false high
Hotel 9 long 3-stars true low
Hotel 10 long 2-stars false low
Hotel 11 short 4-stars true high
Hotel 12 short 3-stars false med
Hotel 13 med 5-stars true high
Hotel 14 short 3-stars false med
Hotel 15  long 3-stars false low
Hotel 16  long 3-stars true med
Hotel 17 med 3-stars true low
Hotel 18 med 2-stars false low
Hotel 19  long 2-stars true low
Hotel 20 long 4-stars true med

To fix the issue of the chatbot providing too many recommendations, the concept of entropy is
used to limit the suggestions. The entropy theory used is Shannon’s information entropy. The
proposed formula to calculate the entropy is described as: H(X) = -).; P(x;)logP (x;) where
H(X) is the entropy for attribute X and x; being the probability that attribute X takes value x;.
The entropy will be calculated for every attribute that is stated by the user, afterwards, the
attribute with the largest entropy value and request the user to further restrict it, which reduces
the amount of recommendations given.
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To fix the issue of the chatbot providing too less recommendation, some sort of reasoning
method, for example consistency-based reasoning, is proposed. When users enter their criteria
when searching for a site or attraction that is too restrictive, the proposed chatbot will first
determine the minimal set of inconsistent requirements compared to the dataset. For example,
4 attributes are given, and the inconsistent requirements are the requirements that conflict with
each other compared to the dataset. Thus, if attributes 2 and 3 are conflicting, then the chatbot
will prompt the user to choose 1 of these 2 attributes to relax their requirements on so that the

chatbot is able to recommend more sites or locations for the tourist to choose from.

These two rectifying modules combine to create the EntRecom Algorithm. This algorithm is
made up of three parts, the recommendation module which handles recommending sites or
attractions to tourists and calls the other two parts of the algorithm, the Inconsistent
Requirement Algorithm, which is used to limit a large amount of recommendation and the
GetBestEntrAttribute, which is used to find the entropy over the large set of criteria in order to
increase the limited number of recommendations. This leads to a system which displays just
the right number of suggestions for users when users prompt it for recommendations for a

location they want to go to.

2.4.2 Strengths of Proposed Method

The proposed method provides tourists with many recommendations whenever a user request
something from the chatbot. This is advantageous as tourists may have other, smaller minor
criteria for a site or attraction that they may not type into the chatbot. Giving users multiple

attractions can have a higher chance to provide a suggestion that a tourist will fully enjoy.

At the same time, the chatbot also does not provide too many options. Too many options can
sour tourists’ experience as they will have to spend more time, energy and effort into
eliminating the options that they do not want. This wastes time that tourist can use to head to a

desired location and enjoy their tour or vacation.

The chatbot also excels in helping tourists that do not know what criteria they are looking for
in a site or attraction as the chatbot, seeing the lack of criteria users provide, will be able to

prompt and give users criteria they can filter out.
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2.4.3 Critique of Proposed Method

The proposed method assumes that the user knows where they would want to go next. For
example, the proposed method assumes that the user already knows they want to go to a hotel
or a restaurant. For smaller towns, information regarding attractions or events is difficult to
come by, even on the Internet. Users might not know what events they want to go to. The
algorithm proposed in this article will not suffice in handling situations like this due to how the
data needs to be stored and how the EntRecom algorithm works. This is especially true for

events that last for only a few days, or yearly events.
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2.5 Personalised A.I. Chatbot for Kampar Tourism Mobile Application

2.5.1 Review of Proposed Method

This chatbot, that was developed by Low Zhi Yuan [8], similar to [4], aims to create a chatbot

specifically made for small towns with difficult to access information.

Just like [4], this chatbot uses Watson Assistant as the knowledge base for the chatbot. Thus,

the design for [8] is similar to [4], however, this chatbot has many key differences from [4].

The chatbot contains a recommender module, which recommends locations to users based on
their preferences. These preferences are taken from user’s profile and will adapt to the user’s
profile. For this proposed system, user’s preference is obtained through the app itself, where
users can take a short questionnaire which users can select their preferred lodging, attractions,
food, etc. This builds a user profile of the user which will be used in the recommendation step.
Users are rewarded vouchers at the end of the questionnaire. Figure 2.5.1 shows how users’

preferences are taken through the “My Favourite” module.

23 A EEQ - A2 200 O EEQ - *iN
Let Us Know More About You... o
Press Play to enter the game. Just

choose whatever you like from these : N
= A

3 categories: Lodging, Foods, Tourist '!',e.q - - =
Attractions to get free reward! =y - -

PLAY

You May Like:
Loading...

©

ROUTE

Figure 2.5.1: “My Favourite” Module to Grab User Preferences [8]

In addition, the chatbot obtains user preferences by inquiring whether the suggested location is
to the tourist’s liking. Users can provide feedback on whether the location suggested is to their
preference (true) or not to their preferences (false). This way, the chatbot is able to constantly

learn user’s preferences through context-based learning.
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Information regarding restaurants, lodging and attractions is stored in the database of the
system. Each location is labeled based on what type of restaurant, lodging or attraction they
are through one-hot encoding. Figure 2.5.2 shows how restaurants are stored in the database of

the system.

|Iocation_id Iname Local foods Café Fast foods

0 Chan Siew Heng Claypot Chicken Rice 1 0
1 Restaurant Jia Kampar
2 Spade's Burger Kampar
3 Chicken Bun Restaurant Yau Kee
4 Villa 21 Café
5 Vegan Life
6 East Ocean Seafood Restaurant
7 Restaurant Fook Kee
8 Kam Ling Restaurant
9 Chill Out Bistro
10 Ah Boy Noodle
11 Medan Selera Kampar
12 Dai Ga Jay
13 Mala Hotpot
14 Mosel Western & Fusion Cuisine

O O M= OO RO O O
= =0 0O R =000, = o000
o o o 0O 0 0o 0 000 oKk o

Figure 2.5.2: Storing of Restaurant Information [8]

In order to generate appropriate recommendations for users, the user’s preference information
from their user profile, which was obtained prior will be used together with the lodging,
restaurant and attraction information. First, the locations that the users have already been to are
grabbed. Then, their one-hot encoded values are multiplied by the user’s rating of the location,
which is obtained through the user after their visit, and then it is summed up to obtain a weight
value for each type of location. Afterwards, each value of every location is multiplied by the
weight previously obtained and finally, the final weight of the locations is obtained by taking
the rating value for each location divided by the sum of the user’s profile to obtained a
normalized weighted user preference for recommendation. Locations with higher weight
values have a higher probability of being preferred by the user and thus will be recommended
to the user when they make a query for a restaurant, lodging or attraction. Users can then have
the chatbot route them to the suggested location or request the chatbot to provide them with
another suggestion, which the chatbot will suggest a location with the second highest weight.
Figure 2.5.3 and Figure 2.5.4 shows how the weights are calculated for each restaurant. Figure

2.5.5 shows the recommender module, which is similar in design to [4].
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name Localfoodleafé
Chan Siew Heng Claypot Chicken Rice 1x5=5 0x5=0
Vegan Life 0x3=0 1x3=3
Bak Kut The Kam Heong Food 1x2=2 0x2=0
Ming Kei Chee Cheong Fun 1x5=5 0x5=0
Gok Jie Restaurant 1x4=4 0x4=0
TOTAL 16 3

Fast foods

0x5=0
0x3=0
0x2=0
0x5=0
Ox4=0

Figure 2.5.3: Weight calculated from user ratings [8]

location_id name Local food Café
0 Chan Siew Heng Claypot Chicken Rice 1x16=16 0x3=0
1 Restaurant Jia Kampar 1x16=16 0x3=0
2 Spade's Burger Kampar Ox16=0 0x3=0
3 Chicken Bun Restaurant Yau Kee 1x16=16 0Ox3=0
4 Villa 21 Café 0x16=0 1x3=3
5 Vegan Life 0x16=0  1x3=3
6 East Ocean Seafood Restaurant 1x16=16 0x3=0
7 Restaurant Fook Kee 1x16=16 0x3=0
8 Kam Ling Restaurant 1x16=16 0x3=0
9 Chill Qut Bistro Ox16=0  1x3=3
10 Ah Boy Noodle Ox16=0  1x3=3
11 Medan Selera Kampar 1x16=16 0x3=0
12 Dai Ga Jay 1x16=16 0x3=0
13 Mala Hotpot Ox16=0  1x3=3
14 Mosel Western & Fusion Cuisine Ox16=0  1x3=3

Fast foods TOTAL
0x0=0
0x0=0
1x0=0
Ox0=0
Ox0=0
Ox0=0
0x0=0
Ox0=0
Ox0=0
Ox0=0
Ox0=0
0x0=0
Ox0=0
Ox0=0
0x0=0

Figure 2.5.4: Weight of each Restaurant [8]
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35, 36, 33, Jalan Perdana LOOKING
3, Taman Kampar Perdana, FOR MORE
31900 Kampar, Perak,

Malaysia

| Rate this

3.8
(Total 118)
This is what you looking for?
YES, ROUTE ME TO NO

THERE

Figure 2.5.5: Recommender System of Proposed Method [8]
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2.5.2 Strengths of Proposed Method

The proposed method is able to recommend locations to users not just based on each individual
location, but also through the type of location. For example, the chatbot will be more inclined
to recommend users that prefer local foods restaurants that serve local foods due to the
algorithm the chatbot is built on. This allows the chatbot to better cater to each individual user

and increase user’s satisfaction with the chatbot.

In addition, the chatbot provides a voucher reward for users after taking the questionnaire that
asks users of their preferred locations. This encourages users to provide user data for the chatbot

which can use this to generate more personalized suggestions.

2.5.3 Critique of Proposed Method

In this proposed method, due to how user ratings influence the weights of each location type,
the chatbot will heavily prioritize location types that users have already been to before and
leaving little room for location types that have not even been visited before. This is bad for
tourists that wants to try new things. This is also hindered by the fact that users can’t specify
which location type they want suggested. For example, if a user has only been to one café and
leaves a rating, all remaining suggestions will prioritize cafes as cafes will have the highest

weight by default due to only cafes having ratings.
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Chapter 3
System Methodology/Approach

3.1 Methodology of the System

Y \ Collect and Process

[ START | Kampar Tourism CS :;?zt rllﬂn;:;;;re;s
.-'\‘ '/': Data ¢

v

Chatbot Responds by
Chatbot Interprets Retrieving to Kampar
Extra Information Tourism Data from its
Knowledge Base

X — T
Cl :
1atbot Per fE)rms . = !
Extra Functions

Figure 3.1.1: Methodology of the System

Building the system first starts with the collection of Kampar tourism data and tourists’ reviews.
This 1s collected so the chatbot has knowledge of the tourism data specifically for Kampar
tourism and the areas around Kampar, like Ipoh, in which it can take reference and respond to
queries with. Data collection will be done through web scraping of the tourism website,
TripAdvisor using the Python libraries, Selenium and BeautifulSoup. Data collected is split
into three types, hotels, restaurants and attractions as those are the three main locations that

tourists will go during their travels.

The data collected will then be processed to fill in missing information, to remove unwanted
and redundant information, and to supplement extra information not already provided by

TripAdvisor. Data processing is done both manually and with Python, whenever applicable.

Once the data is collected and processed, the chatbot is then built. The chatbot uses OpenAl
Assistant as the basis of the chatbot and GPT-40 mini for the chatbot’s Large Language Model.
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The assistant is trained to understand that it is a tourism chatbot and it should respond to users

as if it is a tour guide situated and specialising in Kampar.

The assistant works by first receiving user’s input. The GPT-40 mini Large Language Model
provided by OpenAl will then interpret the user’s input to determine what the user wants. In
addition, the chatbot is also trained to understand and interpret additional information that can
be given by the user and how to respond to them. Such as the user’s travelling preferences
which can influence what attractions, restaurants or hotels users prefer to go to; and
environmental factors such as the current weather in Kampar, time in Kampar, and user’s
location in Kampar. The chatbot is made to account for these factors when providing
suggestions for users, allowing the chatbot to be personalized for every user as well as the

user’s environment.

After interpreting both the user’s enquiries and additional information, the chatbot will refer to
its knowledge base in order to provide the most optimal answer for users. The knowledge base
of the chatbot is then built using the data collected and processed previously. The data is then
vectorized through OpenAl’s algorithm and stored as a vector, in which the chatbot will
perform appropriate retrieval through a variation of RAG in order to answer user’s queries.
Thus, based on the context of the user’s enquiry and additional information, appropriate data

will be retrieved to answer the enquiry.

Finally, the chatbot is also made to perform additional functions after responding to the
message should the user requests for it. For example, updating the user’s travelling preferences

in real time to match the chat history and directing users to a specific location.

3.2 Chat Suggestion and Retrieval Methodology

The tourism chatbot will be built using a Large Language Model, more specifically, OpenAl’s
Large Language Model, GPT-40 mini. A language model allows a deeper understanding of
user’s sentences through a probability distribution over words that will most likely be the most

appropriate [9].

However, while it can understand and respond to general enquiries very well, it cannot respond
well to specific enquiries, such as what time does a restaurant close. This is because, while a
Large Language Model like GPT-40 mini has some the tourism information, it is not trained

on much more specific information during its creation. As such, the model will simply provide
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either simple, not specific, false or ambiguous information [10]. In addition, since the GPT
model is not updated often, the tourism data provided by the language model alone will most
likely be outdated, especially since the tourism landscape is always changing with the shutting
down and reopening of restaurants, attractions and hotels. A user’s traveling experience can be
soured if they were to be given this outdated data. This makes large language models unreliable

for cases such as this. The system developed in this project also faces this issue.

In order to solve this problem, the model needs access to this specific knowledge that it was
not trained on during its development. Thus, the system developed in this project utilizes
Retrieval-Augmented Generation to retrieve and understand Kampar tourism information and
help provide much more specific and precise suggestions and information of places from

Kampar for users.

Retrieval-Augmented Generation involves augmenting the response given by an LLM by
retrieving external information provided by a developer [11]. In this case, this system aims to
augment the OpenAl LLM’s responses by retrieving Kampar tourism data, which will be
obtained through web scraping. This external data acts as the knowledge base for the OpenAl
LLM and is stored in a vector database through vectorization. OpenAl Assistant uses its own
variation of RAG, and this system uses this methodology to provide Kampar tourism chatbot

functions to users.

In this system, vectorization involves feeding Kampar tourism data to the OpenAl Assistant.
OpenAl uses a technique called embeddings to store and embed the files and perform
knowledge retrieval [12]. Figure 3.2.1 shows the process of embedding, where every word in
a file is converted into a vector. The vectors will then be stored in a vector database as an index,

which tells the OpenAl algorithm where each word is in a file.
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Index of all the words in the file

/, Word 1: [2.4.5.9, .....]

OpenAl's Embedding
Algorithm

Word 2: [1.-7. -4, 4, ....]]

h
h

\‘ Word 3: [0, 7. 8. 11, .....]

Words as Vectors

Figure 3.2.1: OpenAl Converting Words from a File to Vectors

For the retrieval process of OpenAl Assistant’s Retrieval-Augmented Generation, when
OpenAl receives the user’s message and traveling preferences, the assistant will convert the
message and preferences into vectors as well. OpenAl will then refer to the vector data
containing embeddings of the tourism data and tourists’ reviews that was fed into it and will
retrieve the strings of words whose vector’s distance is close to the vector of the message and
preferences, as that suggest relatedness [13]. This allows the model to grab accurate
suggestions from the tourism data that was fed. This also allows the model to predict the user’s
emotional context based on their word choice used. The OpenAlI’s large language model, GPT-
40 mini, will then formulate a response based on what was grabbed. Figure 3.2.2 shows the

algorithm in the context of grabbing suggestions.
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Figure 3.2.2: Visualization of OpenAl Embeddings and Suggesting Algorithms [20]

The assistant will provide 3 suggestions per inquiry. This is so that users have other options
should they find the initial suggestion is not suitable for them due to certain circumstances. The
chatbot will also provide certain traveling information for the user. For example, user may ask
what a certain cuisine is, or more information about an attraction. The assistant will then refer
to the associated scrapped file and its own general knowledge base to answer the user’s
questions. Figure 3.2.3 shows the overall process of knowledge retrieval, embedding and

providing suggestion from user’s prompt.

)
File 1
JSON
I— / [1.5.-7.3. 1
[ File 2
OpenAl's Embedding 6 9 ]
| Jso" I Algorithm e
I— T File 3
\ Looks up relatedness and
ﬂ [4.7.8.-5. .........] grabs related elements
Jso“ Embeddings of Fed Data

Files Containing Knowledge

. Pass related elements
Retrieval Data

into OpenAT's
Language model to
formulate response

User Input

Embeddings of User Input

Figure 3.2.3: Overall Process of Knowledge Retrieval, Embedding and Providing
Suggestions
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3.3 System Architecture
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Figure 3.3.1: System Architecture

Asseen in Figure 3.3.1, a total of five services or websites are used in this system’s architecture.

The data needed by the chatbot in order for it to understand what tourist destinations it can

recommend; their details and their tourists’ reviews are obtained from the TripAdvisor database

through web scraping. This scrapped data will be obtained by the admin.

The scrapped data will then be processed by the admin. During this process, additional tourists

review will be obtained as a larger number of reviews can increase the accuracy of the Kampar
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chatbot. Thus, additional reviews for the hotels, restaurants and attractions scrapped from

TripAdvisor will be supplemented with reviews from Google using Google Places API.

The scrapped and processed data will be fed into the OpenAl Assistant that is developed and
trained to act like a tour guide which will provide suggestions to users. The fed data is then
stored into a vector database by the assistant to be read through vectorization and retrieved

from the vector database whenever a user makes a request through sending a message.

The Firestore Database located in Firebase is used to store the user’s chat history and the user’s
traveling preferences. The user’s chat history and traveling preferences will be stored and
retrieved based on their unique user id that is provided by Firebase whenever they register for
an account. Thus, a user can only access their chat history and traveling preferences are stored
separately per person. The stored traveling preferences will be read by the OpenAl Assistant
whenever it needs to make a traveling suggestion for the user. Storing travelling preferences is
important as it gives the chatbot the personalization component. It allows tourists with different
taste to get different responses which aligns with their preferences. For example, a user which
prefers seafood and a user which prefers pastries can have their chatbot to be personalized in a
way to provide different restaurants based on those preferences. The assistant will use the

preferences to further personalize the response given to the user.

Whenever the user sends a message, it will be sent through the OpenAI API and will be passed
into the OpenAl Assistant. The OpenAl Assistant will take the user’s message, along with their
traveling preferences from the Firestore Database in Firebase and the scraped Kampar tourism
information it has been fed with in order to formulate an appropriate, and personalized response
using the OpenAl’s large language model, which is GPT-40. For example, if the user asks for
a restaurant and they have stated they wanted local food in their traveling preferences, the
OpenAl Assistant will only retrieve Kampar’s restaurant information from its database in order

to find a suitable one for the user.

In addition, users are also given the option to send the current weather in Kampar, the current
time and their current location to the OpenAl Assistant whenever they send a message. This is
to further personalize the responses from the chatbot to fit the current weather, time and user’s
current location. For example, should it be a rainy afternoon, the OpenAl Assistant will not
recommend hiking as it is an inappropriate activity under that environmental condition. It is
natural for users to, when they do not have a specific place they want to go to, to be suggested
places that are close to them instead of places far away as it saves them them, Thus, the OpenAl
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Assistant will take the user’s location into account should the user sends it by recommending
locations much closer to the user’s current location. The weather data is obtained through
OpenWeather through its API whenever the user sends a message and is willing to send
Kampar’s current weather data. While the current time and user’s location is obtained through
the user’s device itself whenever the user sends a message and is willing to send their time and

location.

Furthermore, users could ask the chatbot for directions to a location. When this happens, the
OpenAl Assistant will forward the request to Google Maps using Google Places API, in which

it will calculate the travel path the user needs to take and sends it back to the user.

Moreover, users have the option to update their traveling preferences after every message. This
is to allow the chatbot to adapt to the user’s changing needs during their vacation, as preferences
can change over time due to several factors. For example, a user might gain a preference to a
certain type of restaurant during their travels which they might not have a preference to before,
or the unique culture and traditions makes the user prefer a place or activity only in the
travelling location. If users allow their traveling preferences to update after every message,
after the chatbot returns a response to the user, the user’s current chat history is retrieved from
the Firestore Database and sent to another chatbot made to update the user’s preferences. The
chatbot will then update the preferences based on the user’s chat history, taking into account
what the user had asked and what the chatbot had recommended to the user. The updated

preferences are then sent back to the Firestore Database to be stored.

Users will also be able to send reviews of Kampar locations in the application itself. This is
done so that user’s reviews can further be integrated into the chatbot’s knowledge base,
allowing the users to continuously improve the application by filling the chatbot’s knowledge
base with more reviews the more it is used. However, currently the reviews are not submitted

to the knowledge base due to time constraints.

Finally, the admin of the application will be able to re-scrape tourism data automatically upon
logging into the app. This allows them to update the chatbot’s knowledge base periodically
without needing to enter into the OpenAl console. During this process, all the user reviews that
are sent through the application will be gathered. Web scraping is also supposed to be re-
conducted as well; however, it is not implemented currently due to time constraints. As stated

previously, the re-scraped reviews from both the Internet and the user reviews from the
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application will not upload itself to the knowledge for this version of the application due to

time constraints.

3.4 Use Case Diagram and Description

The following will detail the use case diagram and description of the chatbot application itself,
including explanation of basic functions of the chatbot such as account creation and chat history

deletion. Figure 3.4.1 shows the Use Case Diagram for the application.

Made with

O VisualParadigm

W For non-commercial use

Admin

User
Figure 3.4.1: Use Case Diagram
Table 3.4.1: Use Case Description for Create Account
Use Case ID ucCo01 Version 1.0
Use Case Create Account
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Purpose To create an account for the Kampar Tourism Chatbot
so that user’s data such as their travelling preferences
and chat history can be saved individually

Actor User

Trigger User selects ‘Register’ in sign in menu

Precondition User is in sign in menu

Scenario name Step Action

Main Flow 1 User selects ‘Register’ in sign in menu
2 System prompts user for email
3 System prompts user for password
4 System prompts user to confirm password
5 User selects ‘Register’

6 Account is created a registered in Firebase.

7 Firestore Database opens database for new
user to store chat history and preferences

8 User is brought to main menu

Alternate Flow — Not a valid 2.1 System detects input in email column is not

email a valid email
2.2 System displays ‘Provide a valid email’ and

prompts User to input a valid email
2.3 Back to Main Flow 2
4.1 System detects confirm password does not

Alternate Flow — Confirm match with initial password

password does not match initial | 4.2 System displays ‘Passwords do not match’

password and prompts User to input a valid password
4.3 Back to Main Flow 4

Rules -

Author Chua Feng Zhao

Table 3.4.2: Use Case Description for Log In

Use Case ID ucCo02 Version 1.0
Use Case Log In
Purpose To log in to the account created for the Kampar Tourism

Chatbot so Users can access their chat history and
personalized preferences
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Actor User
Trigger -
Precondition User is in sign in menu
Scenario name Step Action
Main Flow 1 User enters email
2 User enters password
3 User selects ‘Sign In’
4 System verifies with Firebase
Authentication to see if email and password
combination is correct
5 System brings user to main menu
Alternate Flow — Not a valid 1.1 System detects input in email column is not
email a valid email
1.2 System displays ‘Provide a valid email” and
prompts User to input a valid email
1.3 Back to Main Flow 1
4.1 System detects email and password
combination does not match the accounts in
) Firebase
Alternate Flow B Erpaﬂ and 4.2 System displays ‘The supplied auth
password combination does not s
. credential is incorrect, malformed or has
match account stored in Firebase . . :
expired’ and prompts User to input a valid
password
4.3 Back to Main Flow 4
Rules -
Author Chua Feng Zhao
Table 3.4.3: Use Case Description for Change Password
Use Case ID ucCoo03 Version 1.0
Use Case Change Password
Purpose To allow users that forgot their password to change it
Actor User
Trigger -
Precondition User is in sign in menu
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Scenario name Step Action
Main Flow 1 User selects ‘Forgotten Password?’
2 System prompts User to enter email of their
account
3 User selects ‘Reset Password’
4 System sends email to address User entered
in which users can reset their password with
5 User selects ‘Go Back’
Rules -
Author Chua Feng Zhao
Table 3.4.4: Use Case Description for Delete Account
Use Case ID uco04 Version 1.0
Use Case Delete Account
Purpose To delete the current account
Actor User
Trigger -
Precondition User is in main menu
Scenario name Step Action
Main Flow 1 User selects ‘Account’
2 User selects ‘Delete Account’
3 Account is removed from Firebase
5 System brings user to sign in menu
Rules -
Author Chua Feng Zhao
Table 3.4.5: Use Case Description for Change Settings
Use Case ID ucCo0s Version 1.0
Use Case Change Settings
Purpose To change the various settings of the application, such
as what additional information to be sent to the chatbot
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when users message it and whether the chatbot will

update user preference in real-time

Actor User
Trigger -
Precondition User is in the main menu
Scenario name Step Action
Main Flow 1 User selects ‘Settings’
2 User toggles settings they want to enable or
disable
3 Enabled/disabled settings are saved
Rules -
Author Chua Feng Zhao
Table 3.4.6: Use Case Description for Delete Chat History
Use Case ID ucoo7 Version 1.0
Use Case Delete Chat History
Purpose To delete the user’s chat history with the chatbot
Actor User
Trigger -
Precondition User is in the main menu
Scenario name Step Action
Main Flow 1 User selects ‘Settings’
2 User selects ‘Delete Chat History’
3 User selects ‘YES’
4 Firebase deletes all chat history associated
with the user
Alternate Flow — User selects gé [S.J;:‘se;?lfec‘tﬁr;lljg)’ settings menu with no

6NO’

changes to their chat history

Rules

Author

Chua Feng Zhao
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Table 3.4.7: Use Case Description for Change Preferences

Use Case ID ucoo7 Version 1.0
Use Case Change Preferences
Purpose To allow users to change their travelling preferences for
personalization purposes
Actor User
Trigger -
Precondition User is in the main menu
Scenario name Step Action
Main Flow 1 User selects ‘Edit Preferences’
2 User chooses to change the preferences
shown or to leave the preferences empty
3 User selects ‘Submit’
4 System updates preferences into Firebase,
with the system providing Firebase with
“User does not want to share this” or “User
does not have a preference” if user left
section empty.
Rules -
Author Chua Feng Zhao
Table 3.4.8: Use Case Description for Change Username
Use Case ID UCo008 Version 1.0
Use Case Change Username
Purpose To allow users to change the name shown in main menu
Actor User
Trigger -
Precondition User is in the main menu
Scenario name Step Action
Main Flow 1 User selects ‘Account’
2 User types their desired name in ‘Name’
3 User clicks on tick
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Firebase Authentication updates username
and it is displayed in main menu

Rules -
Author Chua Feng Zhao
Table 3.4.9: Use Case Description for Message Chatbot
Use Case ID uco09 Version 1.0
Use Case Message Chatbot
Purpose To message the chatbot in order to obtain suggestions
for the user’s travel in Kampar
Actor User
Trigger -
Precondition User is in the main menu
Scenario name Step Action
Main Flow 1 User selects ‘Explore Kampar Today!”
2 User types their desired inquiry
3 System grabs user’s travelling preferences
from user’s Firebase account database
4 Language model interprets message,
preferences and, if any, additional
information sent
5 OpenAl Assistant retrieves relevant
information from knowledge base based on
inquiry
6 User’s and chatbot’s message are stored in
the user’s Firebase database
3a.l System obtains Kampar’s current weather
Sub Flow — User allows current from OpenWeather and sends to chatbot as
weather to be sent additional information
3a.2 Back to main flow 4
3b.1 System obtains current time from user’s
Sub Flow — User allows current device and sends to chatbot as additional
time to be sent information
3b.2 Back to main flow 4
3c.1 System obtains current coordinates from
Sub Flow — User allows current user’s device and sends to chatbot as
coordinates to be sent additional information
3c.2 Back to main flow 4
Sub Flow — User is asking for Sa.l System returns 3 suggestions with

suggestions

explanation for users
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5a.2 Back to main flow 6
Sub Flow — User is asking for 5b.1 System returns information of the place,
information culture or cuisine user asked for
5b.2 Back to main flow 6
Sc.1 System returns message which links to
Google Maps through Google Places
5¢.2 User’s and chatbot’s message are stored in
Sub Flow — User is asking for the user’s Firebase database
direction and allows chatbot to 5¢.3 User clicks on message
provide directions 5c4 System passes request of destination,
alongside user’s location, to Google Places
5¢.5 Google Places generates map with path
from user’s location to destination location
Alternate Flow — User’s 2.1 The system returns error message
message failed to send
Alternate Flow — User is asking >d.1 System r.emms “Sorl"y! .I can't guide you to
L this destination at this time. Please check
for directions bgt dqes ngt allow your settings and try again!”
chatbot to provide directions 542 Back to main flow 6

Rules

Author Chua Feng Zhao
Table 3.4.10: Use Case Description for Update Preference
Use Case ID ucCo10 Version 1.0
Use Case Update Preferences
Purpose To allow the system to update the user’s preference
based on their chat history and old preferences if the
user allows it
Actor User
Trigger -
Precondition User messaged the chatbot
Scenario name Step Action
Main Flow 1 System grabs chat history and user’s old
preferences from their Firebase database
2 System sends the chat history and user’s old
preferences to the preference updater
chatbot through OpenAl API
3 OpenAl language model analyzes both chat

history and old preference
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4 Preference updater chatbot returns updated
preferences based on the chat history and
old preference

5 System updates user’s new travelling
preferences in their Firebase database

Rules -
Author Chua Feng Zhao
Table 3.4.11: Use Case Description for Review Place in Kampar
Use Case ID ucCo11 Version 1.0
Use Case Review Place in Kampar
Purpose To allow users to review places in Kampar.
Actor User
Trigger -
Precondition User is in main menu
Scenario name Step Action
Main Flow 1 User selects ‘Send a Review’
2 User selects what type of locations they
want to review
3 User selects the location they want to
review
4 User provides Review Title
5 User provides Review Text
6 User provides Review Score, from 1 - 5
7 User selects ‘Submit’
8 Review is stored in Firestore Database
2a.1 System provides list of hotels to provide
Sub Flow — Hotels are selected review for

2a.2 Back to main flow 3
Sub Flow — Restaurants are 2b.1 Systc?m proyldes list of restaurants to
selected provide review for

2b.2 Back to main flow 3

Sub Flow — Attractions are 2c.1 Systgm proyldes list of attractions to
selected provide review for

2c.2 Back to main flow 3

Rules -
Author Chua Feng Zhao
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Table 3.4.12: Use Case Description for Scrape for Recent Kampar Data

Use Case ID ucCo12 Version 1.0

Use Case Scrape for Recent Kampar Data

Purpose To update the chatbot’s knowledge base with the most
recent Kampar travelling information

Actor Admin

Trigger -

Precondition Admin logs in

Scenario name Step Action

Main Flow 1 System prompts Admin if they want to

scrape Kampar tourism data

2 Admin selects ‘YES’

3 System queries Firestore Database for all
reviews of Kampar Locations made by
users

4 System places reviews in appropriate places
in the correct file

Alternate Flow — Admin selects 2.1 Admin selects "NO - - -

‘NO’ 2.2 System returns to main menu with no action
done

Rules -

Author Chua Feng Zhao
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Chapter 4
System Design

4.1 Web Scraping Design

As mentioned in Chapter 3, in order for the chatbot to recommend the restaurants, hotels and
attractions to users following their requirements and specifications, the chatbot must first know
the various restaurants, hotels and attractions of Kampar and the areas surrounding Kampar,
such as Ipoh. Including what they offer in their services, and what other users think of these
places so that the chatbot can use this information to formulate recommendations for users.
Thus, tourism and traveling data of the restaurants, hotels and attractions are acquired in order
to move forward with the project. Web scraping is conducted in order to obtain the data in a

quick and efficient manner.

In this project, the data is scrapped from TripAdvisor, a popular tourism website that contains
information such as tourist’s reviews, description of the tourist destinations and tourist’s ratings
of the locations. Web scraping is conducted using Python. This is because there are multiple
useful premade libraries that are useful for web scraping for Python. This project uses two of

these libraries, BeautifulSoup and Selenium.

Both BeautifulSoup and Selenium are web scraping libraries for Python, however
BeautifulSoup is simpler but resource efficient and Selenium allows for website interaction,
such as webpage navigation through simulating clicks [14]. Figure 4.1.1 shows how both

BeautifulSoup and Selenium are used in scraping data from TripAdvisor.

Bachelors of Computer Science (Honours)
Faculty of Information Technology (Kampar Campus), UTAR 44



Reads grabbed HTML code

Selenium:
. : BeautifulSoup:
Navigate Selenium browseq ( P
to webpage through links » T
= N J tnd scrapes location's name,

rovided and grab HTML .
P y address, deseription and tags
code =

Are there ang BeautifulSoup:
Store scrapped data more pages of Scrapes the current page of
reviews? reviews from the HTML code

Selenium:

Navigates through review
page by simulating clicks on
pagination element and re-
gran HTML code

Figure 4.1.1 Web Scraping Design

Selenium is initially used because it is able to simulate and automate web browsing functions
[15]. Selenium is used to automate the navigation of a web browser to the TripAdvisor page
containing the restaurant, hotel or attraction from Kampar that we want to scrape, Selenium
will then be used to grab the webpage’s raw HTML code to be read by BeautifulSoup for
scraping. This allows for some browser settings to be implemented to reduce the chance of
being caught by TripAdvisor’s bot detection system, which will stop the scraping if it detects
the program as a bot. Some of these settings include implementing a user agent and to

implement delays during the navigation process to simulate a real user.

BeautifulSoup is then used to scrape the location’s name, address, descriptions and tags.
BeautifulSoup will read the raw HTML code taken by Selenium and will search for specific
HTML tags and classes that will store the tourism information that we want to collect. Since
BeautifulSoup is more resource efficient, it is chosen over selenium. In addition, switching web
crawler methods can further reduce the chance of being caught by TripAdvisor’s bot detection
system as the selenium browser will be idle before TripAdvisor can detect its activity. The

website structure for the restaurants, hotels and attractions in TripAdvisor are different from
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one another. Thus, three separate applications with varying code are written to accommodate

to the difference in structure in the three types of tourist locations in TripAdvisor.

BeautifulSoup is also used to scrape the tourists’ reviews of the location. In TripAdvisor, only
10 or 15 reviews can exist in one page. In order to see the remaining reviews, users will have

to navigate through the pagination bar. This can be seen in Figure 4.1.2.

Figure 4.1.2: TripAdvisor Review Pagination [16]

Selenium is used to navigate through the pages of reviews as it can automate website functions.
This is done by having the selenium browser simulate a click on the HTML element that is
responsible for navigating the review pagination. Selenium will then re-grab the HTML code
to gran the new page of reviews to allow BeautifulSoup to scrape the new reviews. This is done

until all pages of reviews are scrapped.

4.2 Data Processing Design

Once the data has been scrapped, the data needs to be processed before it can be vectorized to
be used as the knowledge base of the chatbot. This is because some data may be missing,
inconsistent or redundant which is not desirable to be used as information in which the chatbot
can retrieve. In this project, data processing is done using two methods, manually and through
a Python program which connects to the Google Places API. Figure 4.2.1 shows the design

used to process the data scrapped.
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place searched

in Google Places

Yes

Program retrieves
coordinates of place
from name through
Google Places

More hotels. restaurar
or attraction in file?

Retrieve all extra
reviews found

Figure 4.2.1: Data Processing Design

The data scrapped is first manually reviewed for any problems that could exist, such as missing
data, inconsistent data and so on. Should there be any problems encountered, the problems are
manually dealt with. This process is done manually as a automated method could be unreliable
due to how scattered information could be and because web scraping proves to be an unreliable
method of automation as companies are using stronger methods to safeguard the safety of their

websites and data.

Once the issues in the scrapped data have been resolved, or if there are no problems in the data,
the data will then be passed into a program which is connected to the Google Places API. This
is done so that additional reviews for the hotels, restaurants and attractions can be obtained
from Google. These additional reviews will be able to increase the accuracy of the chatbot as
it increases the pool of reviews that it can retrieve from. The program does this by looping
through each hotel, restaurant and attraction and searching their names through Google using
the Google Places API. If additional reviews are found, then the reviews are all retrieved and

stored. Once this is done, the location’s coordinates are also grabbed using Google Places API.
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The coordinates of the place are obtained so that the retrieval algorithm can refer and retrieve

coordinate values of the locations instead of the address itself, which is a more reliable way to

track distance between places as the chatbot cannot understand addresses by itself [17]. This

process is repeated until every hotel, restaurant and attractions are processed.

4.3 Mobile Chatbot Application Design

Figures 4.3.1 and 4.3.2 show the system design diagram for the system flow of the mobile

application that will house the Kampar tourism chatbot.

—»

Display login page

Tser has account to
log in with?

User enters
correct email
and password

Admin
confirms?

Prompt to re-scrape
reviews

Register email
and password

¥ h 4

s user using an
admin account?

Grab reviews
submitted by
application users from
Firestore Database

Edit and Store user
preferences in
Firestore Databse

Display Edit
Preference Screen

Yes

Display Home Screen|
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h 4

Display Chatbox

Log Out

l

Display Send Review

Screen

A

|

Display Settings
Screen

Create and send
review in Firestore
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Enter Message

Toggle whether user
wants chatbot to retrieve
time when sending

message

Toggle \\'f;ﬁtllel' user
wants chatbot to retrieve
weather when sending
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Toggle \\'l‘;ﬁtl]ﬁl‘ user
wants chatbot to retrieve
user's coordinates when

sending message

h

Toggle whether user
wants chatbot to update
their travelling preference
after sending a message

Delete Chat History

Figure 4.3.1: Mobile Chatbot Application Design (1)
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Figure 4.3.2: Mobile Chatbot Application Design (2)
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Figure 4.2.3 shows the logo used for the Kampar Tourism Chatbot application.

Figure 4.2.3: Kampar Tourism Chatbot Logo

The mobile application will begin by asking the user for their login information. Should the
user not have an account, they can register one by verifying their email. Users will have the
create an account because this is the method the chatbot will use to personalize its suggestion
outputs. User preferences and chat history will be stored separately per account. The
authentication process and data storage are handled by Firebase’s Authentication and Firestore

Database respectively. Figure 4.2.4 shows the login page of the application.
Signin

CHATBOT FOR ALL
YOUR KAMPAR
TOURISM NEEDS!

Welcome to Kampar, please sign in!

Don't have an account? Register

Email

Password

Forgotten password?

PTTNNG
oA

Sign in

Figure 4.2.4: Application Sign In Page

Bachelors of Computer Science (Honours)
Faculty of Information Technology (Kampar Campus), UTAR 50



Once users have successfully log into their account, users will be presented with a few options.

Figure 4.2.5 shows the application’s home menu.
A Home

CHATBOT FOR ALL
YOUR KAMPAR
TOURISM NEEDS!

Welcome to Kampar,
test2@gmail.com!

Explore Kampar Today!

o
( 2. Account \
/- \
[\\ Q Settings /}
i N\
( e Edit Preference )
Wy,
// ‘\\
K Q Send a Review )
\. o
I:—-) Sign out
( Credits )
- ¥,

Figure 4.2.5: Application Home Screen

If the user is using the admin account, the user will be prompted to re-scrape tourism
information in order to update the tourism information in the OpenAl Assistant’s vector
database. This is done to keep the information stored in the chatbot to be up to date. For
example, restaurants could shut down and if the tourism information is not updated, the chatbot
could suggest to users places that do not exist anymore which can sour users’ experiences with
the chatbot. Figure 4.2.6 shows the prompt for the admin. When ‘Yes’ is clicked, the reviews

submitted by users through this application will be grabbed and stored. However, re-scraping
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of websites like TripAdvisor and the updating of knowledge base is not done for this version

of the application. This can be work in which can be improved in the future.

Update Data?

Do you want to update chatbot
database by scrapping Kampar tourism
data?

Figure 4.2.6: Admin Automatic Web Scraping

Users can enter into the application’s settings, where users can delete their current chat history
with the chatbot. By deleting the chat history, users will wipe all current context chatbot will
have about the user. This makes the chatbot think the user is a new one and will have no
previous knowledge of the user to base its suggestions from. In addition, users can also change
what additional information they want to be sent whenever they message the chatbot such as

the current weather, time and their coordinates. Users are recommended to enable these when
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they are already in Kampar. Enabling these can allow users to enhance the personalization of
the bot. Finally, the chatbot also allows users to toggle whether their travelling preferences will
be updated after every message. Figure 4.2.7 shows the settings screen of the application.

2 Settings

Recommended When You Are Already in Kampar!

Allow Chatbot to Read Current Time @
Allow Chatbot to Read Current Weather o
Allow Chatbot to Send Your Coordinates @

Allow Chatbot to Provide Directions 0

Others

Allow Chatbot to Update Your Preferences o

Delete Chat History

Figure 4.2.7: Setting Screen of Application

Users can enter the ‘Edit Preferences’ screen. The application will prompt the user to enter their
traveling preferences. These include who the user is traveling with, their budget situation, the
types of restaurants they prefer, the types of attractions they prefer and the types of hotels they
prefer. Users can also choose not to enter in certain information too if they want to keep it
hidden or if they have no preferences in that field in which case it will be stored as ‘having no
preference’ or ‘no information available’. These preferences will be stored in the Firestore
Database, in which the chatbot will later grab to personalize the suggestions it will provide for

the user. Figure 4.2.8 shows the ‘Edit Preferences’ screen.
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& Preferences

Who are you travelling with?

O | am traveling alone
O | am traveling with my family (with children)
O | am traveling with my family (no children)

O | am traveling with my friends

What is the state of your budget?

O Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

O Moderate budget (Okay with most hotels,
attractions and restaurants)

O Budget does not concern me

O | prefer premium facilities

What restaurants would you prefer?

What attractions would you prefer?

What hotels would you prefer?

Submit

Figure 4.2.8: ‘Edit Preferences’Screen

Users can also make reviews for the various places in Kampar. To do so, they will have to click
on the ‘Send a Review’ button on the main menu. After that, the application will ask users what
they want to review, hotels, restaurants or attractions. Depending on what they choose, the
selection of places they can review will be different. Afterwards, users can provide a title for
their review, the review itself and rating from 1 to 5. Once users click on submit, the review
will be stored in Firestore Database to be grabbed by the admin whenever they initiate the
automatic scraping and updating of Kampar tourism data. Figure 4.2.9 shows the Send a

Review page of the chatbot application.
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< Post Review

What are you reviewing?

@ Hotels

(O Restaurants

O Attractions

What place do you want to review?

Grand Kampar Hotel v

Review Title

Review Text

Review Rating

5w

Submit

Figure 4.2.9: ‘Send a Review’Screen

Users can enter the main chat window, where they will be able to send messages to the chatbot
in order to obtain suggestions. The chatbot uses the OpenAl language model to understand the
user’s request. A language model allows a deeper understanding of user’s sentences through a
probability distribution over words that will most likely be the most appropriate [9]. Based in
the user’s input, the OpenAl language model will determine what the user wants from hotel-
based information, restaurant-based information, or attractions-based information. Once the
model has detected what type of tourist destination the user is looking for, it will pass that
request to the OpenAl Assistant. The OpenAl Assistant, which is a relatively new service which
allows the creation of Al-based assistants [18]. These assistants allow users to follow up from
their previous conversation history with the chatbot and allows the feeding and reading of

custom or private data. The assistant was trained to act like a tour guide and will provide
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tourism suggestions for users based on their inquiry, traveling preferences and additional
information they elected to send by toggling them in the setting page such as the current
weather, time and the user’s location. The chatbot can also direct the user to a location of their
request by communicating with the Google Places API, in this scenario the chatbot will pass
the destination request to the Google Places API and it will return a google maps showing the
location from the user’s location to the destination. Finally, to address the fact that user’s
travelling preferences could change or vary while travelling compared to their initial
preferences due to change in taste or preference in culture specificity, if the user has enable the
function to update their travelling preferences after they message, the user’s chat history and
their old preferences will be sent to another OpenAl Assistant built to read the user’s chat
history and old preferences as a reference to build the user’s new travelling preferences. Figure

4.2.10 shows an empty chat screen of the application.

&

How can | help you? >

Figure 4.2.10: Empty Chat Screen
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Chapter 5

System Implementation

5.1 Hardware Setup

This project uses two main hardware devices. A laptop is used in order to research for the

project, grab and process the Kampar tourism data for the project and run the programs

necessary for the development of the Kampar tourism mobile chatbot application. Table 5.1.1

shows the hardware specifications of the laptop used in the project.

Table 5.1.1: Laptop Specification

Description Specifications
Model Acer Nitro AN515-54
Processor Intel Core 15-8300H @ 2.30GHz, 2304Mhz, 4 Cores

Operating System

Windows 10

Graphic NVIDIA GeForce GTX 1050 3GB DDR5
Memory 8GB DDR4 RAM
Storage 1512GB SATA SSD & 1 1'TB SATA SSD

In addition, an android mobile phone is used to deploy, test and troubleshoot the Kampar

tourism mobile chatbot application. Table 5.1.2 shows the hardware specifications of the

android mobile phone used in the project.

Table 5.1.2: Android Phone Specification

Description Specifications
Model OPPO A92
Processor Qualcomm Snapdragon 655 2.02GHz
Operating System Android 11
Memory 8GB RAM
Storage 128GB
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5.2 Software Setup
Multiple software and services were used to develop the Kampar Tourism Chatbot.
5.2.1 Software

5.2.1.1 Android Studio

The Kampar mobile app will be developed in Android Studio, which is the official integrated
development environment (IDE) for the Android OS, built on JetBrains' IntelliJ IDEA software
and designed specifically for Android development. Android Studio comes with a code editor

where the code for the Kampar Tourism Mobile app can be developed in.

5.2.1.2 Visual Studio Code

Another integrated development environment (IDE) will be used during this project. This IDE
will be used to run the Python code that will grab the information that is necessary for the

project. It is also used to process the information already scrapped.

5.2.2 Programming Languages

5.2.2.1 Flutter and Dart

Both Flutter and Dart are programming languages in which the mobile application will be
developed in. Flutter is an open-source framework, Ul software development kit. It will be
used to allow the Kampar mobile application to be cross platform from a single codebase. It is
a plugin for Android Studio to implement the Ul elements provided in the Flutter open-source
framework for the front-end development of the Kampar mobile application which contains
the chatbot. Dart is an object-oriented programming language that is used to mainly develop

mobile and web applications.
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5.2.2.2 Python

Python is the programming language that will be used for data collection in the form of web
scraping. Python is selected for this purpose due to its access to useful web scraping API such

as BeautifulSoup and Selenium.

5.2.3 Services

5.2.3.1 Firebase

Firebase will be used both to integrate the mobile application in the Firebase backend cloud
computing services. Firebase offers an authentication service, which allows user accounts to
be created, managed and accessed in a secure manner without needing to develop and manage
the service from scratch, which saves time on development. Firebase also provides a NoSQL
database, known as the Firestore Database, which allows the tourism data, user data and user
preferences data to be stored to be used by the mobile application. It is a cloud-hosted NoSQL
database that allows the storing and synchronizing data in real time, which is suitable for the

dynamically changing user data and user preferences.

5.2.3.2 OpenAl API

OpenAl is an advanced Al language model that the project will be using. The chatbot will be
using this API in order process user’s messages and obtain the context within the message and
return an appropriate response. For example, if a user would say they want to go to a café, the
OpenAl language model will determine from the message that the user wants a suggestion to
go to a café, and so the model will return a café suggestion. The OpenAl API is also used to
extract the context and meaning of user reviews, the model will be used to determine whether

the review is positive or negative based on the language used in the review.

5.2.3.3 BeautifulSoup and Selenium

Both BeautifulSoup and Selenium are Python libraries that are used for web scrapping. They

are set up and used to scrape Kampar tourism data from TripAdvisor. BeautifulSoup can only

Bachelors of Computer Science (Honours)
Faculty of Information Technology (Kampar Campus), UTAR 59



be used to extract elements from HTML code while Selenium allows a program to interact with

the webpage as it searches for the elements in the website code.

5.2.3.4 OpenWeather API

OpenWeather API is used to grab the weather in Kampar at the time of the user’s message to

the chatbot in order to further improve the suggestions provided by the chatbot.

5.2.3.5 Google Places API

Google Places API is an API offered by Google which allows developers to access information
provided by Google in regards to their travelling services. In this project, Google Places API is
set-up for two purposes. It is first used to scrape more tourists information on places in Kampar
beyond the reviews offered by TripAdvisor. In addition, it is used to offer directions to users

who wishes to go to a specific place in Kampar.

5.3 Setting and Configuration

5.3.1 Data Acquisition

Kampar tourism data and the tourism data of the area surrounding Kampar, like Ipoh, is first
scraped from TripAdvisor using both Python libraries, BeautifulSoup and Selenium with
Selenium used for navigating the TripAdvisor website and the pages of reviews and

BeautifulSoup used to scrap the data from the webpages.

Hotels, restaurants, and attractions data are scrapped and stored separately using their own web
scraping code due to the different HTML structure of the hotel, restaurant, and attraction pages
in TripAdvisor and also due to the slightly different information that is to be scrapped between
the restaurants, hotels and attractions. The information that are scrapped during this process
include the name, address, tags which describes the types of services the tourist destination
offers, the descriptions provided by the hotel or attraction owners, the average price for a one-
night stay for two adults for the hotels, the estimated duration of the attraction and information

of the tourists’ reviews of the locations.
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Regarding the tourist review information, the number of reviewers for the location is scrapped.
This shows the popularity of a location as the more people visit the location, the more reviews
it will receive. The overall rating for the location is also scrapped. This indicated the quality of
the location; a higher rating means a better quality. The overall rating ranges from 0 to 5 and it
is calculated by summing up each reviewer’s rating and dividing it by the total number of
reviewers. For every review of the location, the review’s title, text, rating which also ranges
from 0 to 5, the date of the review and the helpful rating the review received. The review’s date
shows the relevancy of the review, the newer the review, the higher likely it is up-to-date and

relevant. The helpful rating represents the reliability of the review.

The scrapped data is then stored into JSON files. Three JSON files are created, one for
restaurants, one for hotels and one for attractions. Figures 5.3.1.1, 5.3.1.2 and 5.3.1.3 shows
how the scrapped data is stored in the JSON file for restaurants, hotels and attractions

respectively.

improvement as for the prawn and fish both steamed sauce were too sweet\ud83d\ude82 but they are fresh."

ver pr
few days earlier for 12:3@pm lunch , advice to order ahead for the medium and small prawn mix rm98 per kg , crab \ud83e\udd8@ also advance order just in case

Figure 5.3.1.1: JSON Structure of Kampar s Restaurant Information
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8 Mala;
urrounded by hills and forests. The waterfall inside the forest is a precious resource for us. With a total length of 1.2 kilometers piping system, we manage to connect

Kid / Family Friendly)”

'y beautiful but need to look into certain ec
ort is built on 26 acres of land by the mountain. Located in between Temoh and Kampar, it was easy for guests to have meals in either town. The resort is beautifully de
R
R

For Family Fun Activity"
or 2DIN on the weekend.lLocated 4km from Kampar town. The place is a bit quiet. I booked Hotel Suite for 5 pax that was equipped with 1 king bed & 3

"Lovely stay at Refarm's Villa"
oking was super st chat with them via WhatsApp and they were very s. It is just 5 min from Kampar old town. GrabFood is avail

Han Chin Pet Soo"
h Timah, Ipoh

organisation established in 2004 to promote awareness and appreciation of Perak, the Silver State of Malaysia and its uf

ce place to visit"
good place to visit, you can get a lot of knowledge about the history of Ipoh, and the tour guide also explained it very clear

24"

ights from fascinating tour”
is a must-go activity for Ipoh visitors! I gained insights on the early history of Ipoh and the kind of life that workers at Tin mines led, very significant his

"Review Date' 24"
“Helpful Ratir

"Review Title" Good information about Hakka Min .
" W Te: he a guide that will tell you the story behind the Hakka immigrants that help build Ipoh. You just need to book in advance. They accept donation (instead of telling to buy|

February 25, 2024"

Re !
"Helpful Rating": @

Wonderful heritage museum, well worth the visit™
ound the museum to be a fascinating place. As someone with local Hakka heritage living abroad it was doubly interesting.Great guided tour, beautifully restored, highly recomme

Figure 5.3.1.3: JSON Structure of Kampar s Attraction Information

5.3.2 Data Processing

While some information in TripAdvisor is provided by the restaurant, hotel or attraction owners,
most information in TripAdvisor is provided by travellers who already have explored the
location. Thus, TripAdvisor sometimes may not have sufficient information for a certain

location. For example, the webpage may not display the attraction duration for a certain
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attraction due to not having enough information provided by tourists. In this scenario, the
missing data must be processed. Figure 4.2.2.1 shows the attraction duration in the attraction

‘Kinta Tin Mining Museum’ be labelled as ‘N/A’ as it is not displayed in TripAdvisor’s website.

"Name": "Kinta Tin Mining Museum",
"Address": "Lot 126026 Jalan Batu Karang Taman Bar
"Tags": |

"Speciality Museums"

"Description”: "A museum dedicated to the tin min
"Attraction Duration™: "N/A",

"Number of Reviewers": 36,

"Overall Review Score": 4.0,

"Reviews": |

Figure 5.3.2.1: Processing Method for Lack of Attraction Duration

More egregiously, some hotels, restaurant or attractions will not have any user review
information. To preprocess this, review information is attempted to be manually scrapped from
other websites, such as Agoda.com. If no reviews can be manually scrapped due to its scarcity,
the hotel, restaurant or attraction is dropped from the dataset. Figure 5.3.2.2 shows the hotel
‘Khazanah Hijau Homestay’ having no review information scrapped due to the lack of

information present in TripAdvisor.

"Name" :
"Addres 13 Taman Sejahtera Indah, K
"Description”:

"Average Price (One Night Stay for 2 Adults) ($)": "Not en
"Number of Reviewers": @,

"Overall Review Score”: @,

"Reviews":

Figure 5.3.2.2: Lack of Review Data
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Once the data has been manually reviewed and resolved, the data is passed onto a Python
program that communicates with Google Places API. This is so that the Google reviews of the
restaurants, attractions and hotels in Kampar can be easily retrieved. To do so, each name of
the restaurant, attraction or hotel are read, then it is sent through Google Places API to retrieve
the review. Due to the slight differences in review structure that exists in Google and
TripAdvisor, slight changes needed to be made to the reviews before being stored. For example,
there are no review titles for the Google reviews as Google does not allow users to have a title
for their reviews, thus they are processed to list ‘N/A’. In addition, the program will also grab
the coordinate location of the area as well in addition to the reviews. This is done because the
chatbot cannot understand addresses as OpenAl’s Language Model does not have context over
geographical locations through an address. Thus, the location needs to be in a form which is
both universal and understandable to a chatbot. Coordinates is a good choice as chatbots are
able to perform calculations with coordinates to determine distance, thus the chatbots do not
need to understand geographical locations. Figures 5.3.2.3 and 5.3.2.4 shows the JSON data

before and after it has been processed.

"Name"”: "
"Address

s. The waterfall inside the f

"Average Price (One Night Stav for 2 Adolts) (RMY": 147 @
"Number of Reviewers": 15,
"Overall Review Score": 3.6666666666666665 ,

Figure 5.3.2.3: JSON Data Before Processing

"Name™: "Refarm”,

"Address™: )

"Description™: E is surrounde hills ts. The rfall inside the
"Tags”

"Mrarage Drica {0One Micght Stav foar 2 Adulte) fRMY™. 142 A

"Number of Reviewers”: 2@,
"Overall Review Score": 3.65,

Figure 5.3.2.4: JSON Data After Processing
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5.3.3 Firebase Settings

As mentioned, Firebase is used to manage user’s account and act as storage for both user’s chat
history and their travelling preferences. Using Firebase Authentication, users can sign up to an
account using an email and password. Upon sign up, users will be provided with a User ID that
is hidden to the user. Figure 5.3.3.1 shows the accounts registered to the application as seen in

Firebase Console.

D -

Providers Created Signed In User UID

YmWwi

Aug 3 - ODIvI

chuafengzhao@g Aug 12, 2024

chuafengzhao@1utar.my Apr 18, 2024

Figure 5.3.3.1: Accounts Stored in Firebase Authentication

Using Firestore Database, user’s chat history, travelling preferences and the various user’s
reviews of the places in Kamparare stored. Each user’s chat history and travelling preferences
are stored based on their unique User ID, thus, no users will ever have conflicts with the storage
of their data. Figure 5.3.3.2 shows how data is stored in Firebase, where the User ID stores the
user’s chat history and ‘thread&profiling’ stores the user’s travelling preferences. In additition,

user reviews are all stored in ‘reviews’

UaE«

Y mWi(

reviews

thread&profiling

Figure 5.3.3.2: Data Stored in Firestore Database
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5.3.4 Instructing OpenAl Assistant and Feeding Data

Once the tourism data has been obtained and processed, the OpenAl assistant is then built using
the using the assistant builder provided by OpenAl. First, the three JSON files containing
Kampar’s restaurant, hotel, and attractions data are first fed into the assistant, in which it will
embed them and store them for knowledge retrieval in order to improve comprehension of
Kampar tourism data of the GPT-40 mini language model used. Figure 5.3.4.1 shows the files

vectorized in the OpenAl Assistant console.

Untitled vector store 2
@ D vs_rgx4cxX25KaA03G84PMNOMDE

& Expiration policy Never

FILE UPLOADED
[ attractions.json 30/08/2024, 9110 pm

[ restaurants.json 30/08/2024, 9110 pm

O hotels json 30/08/2024, 910 pm

+ Add

Figure 5.3.4.1: Kampar Tourism Data Stored as Vectors in Assistant Database

During the creation of the OpenAl Assistant, it is required to provide it and train it with
instructions on what it should and should not do when making suggestions to users. It is
specified to the chatbot that it is a tour guide-like assistant that will provide hotel, restaurant
and attraction suggestions to users based on their inquiries. To make the chatbot provide as

accurate and ideal output as possible, some rules were defined into the assistant’s protocol.

First, it 1s specified that, should the user ask a question unrelated to tourism, the chatbot should
kindly and politely tell the user that it cannot answer that question as it will be outside the
chatbot’s expertise and intended role in the application. This is done to prevent unintended use

cases for the chatbot application.

Then, some rules regarding providing suggestions were specified. The chatbot was made to
provide the name and general location of the provided hotel, attraction, or restaurant. The
chatbot was also told to provide 3 suggestions when providing them. This is because users may
not want to choose the first provided suggestion because they might not like a specific aspect

of the suggestion that was not accounted for by the chatbot.
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The chatbot is also instructed to only provide a short explanation for its provided suggestions.
The justification for this is that users will not want to read a lot when all they need are
suggestions for where they should go for their vacation. Thus, providing a short explanation
will lessen the hassle provided to the user. Users can request for further explanation in order to

receive a long explanation from the chatbot should they want it.

The chatbot is also tasked to not tell users to search for more information about certain locations
online, if possible. This is because the chatbot asking users to do this will defeat the purpose

of the chatbot itself.

The chatbot is also instructed to always take certain user disabilities to account, such as with
allergies. Furthermore, the chatbot is tasked with taking into account user’s travelling
preferences that will be read from the Firestore Database. This is to provide the personalization
component to the chatbot where different users’ tastes can be recognized and taken into account
when making the suggestions. Travelling preferences are separated into 5 categories, these
include the people that the user is travelling with, the user’s budget constraints and what hotel,

restaurants and attractions would the user prefer when visiting.

In addition, the chatbot is also instructed to take into account the current weather conditions,
current time and the user’s current coordinates should the users decide to pass that information
as additional information when providing suggestions for users. This is done because different
attractions or restaurants are suited for different weather and time conditions. For example,
going hiking is not suggested on a rainy day but an indoor restaurant can be a place users can
go on the rainy day to relax. The chatbot is also tasked to retrieve the coordinates of the
locations and reference them with the user’s coordinates should they be provided in order to
try to provide locations that are nearer to the user. Furthermore, the chatbot is also tasked to, if
the user asks for attractions suggestions during nighttime, the chatbot will suggest attractions
for the following morning as most attractions will be closed at night. Figure 5.2.4.2 shows the

assistant as seen in the OpenAl console.

@ Kampar Chatbot
Name Model
Kampar Chatbot gpt-4o-mini

. TOOLS
Instructions

@ Filesearch ®

You are an assistant for a tourism app that focuses on Kampar, located
in Perak, Malaysia.

You are to provide hotel, restaurants, er attraction suggestions and !

Figure 5.3.4.2: Assistant as Seen in OpenAl’s Console
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Moreover, the chatbot has a parameter called temperature. Temperature ranges from 0 to 2. The
higher the value, the more random the term selection of the language model [19]. The
temperature of the OpenAl assistant is set to 1.15 as it is important to give users a variable of
randomness into the response as multiple locations could match the user’s query and the
randomness can help with variable responses for the same question, but at the same time, it is
also important to not make the responses too random as the suggestions still need to line up

with the user’s query.

Finally, the chatbot is ran in a simulation to confirm that it is able to retrieve data from the files
embedded into its vector database. Figure 5.3.4.3 shows the simulator retrieving data in

response to user’s query.

User

can you suggest some attractions?

y Running retrieval

Figure 5.3.4.3 Chatbot Running Retrieval

5.3.5 Instructing OpenAl Assistant with Additional Functions

In addition to the main function of the OpenAl Assistant, two more additional functions are
implemented into the assistant. Firstly, the main assistant utilizes a feature of OpenAl assistant
which allows the language model to invoke functions should the language model recognize
that the user’s query is appropriate for the invocation of the function. For this project, the main
assistant to instructed to invoke a function called get direction, which connects to Google
Places API to find a direction to a destination whenever the user request for directions. Using
RAG, the chatbot will be able to extract the destination location from the user’s query. The
destination location is then passed into the function, where it is used as a string variable to send
to Google Places through its API to search for its location. The main assistant is given some
terms it should look for to invoke the function such as ‘can you bring me to...’. Figure shows

the settings for the conditions to invoke the function in the assistant’s console.
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Edit function

The model will intelligently decide to call functions based on input it receives from the user.

Definition Examples v

{

Add @ "strict": true toensurethe model's response always follows this schema.

o Cancel Save

Figure 5.3.5.1: Settings of OpenAl Assistant for Invoking get direction Function

Furthermore, a smaller OpenAl assistant is made in order to update the user’s travelling
preferences should they want the chatbot to help them proactively update their preferences
which can help the main chatbot to suggest them places most suitable to them. This assistant is
instructed to update the user’s preferences based on the user’s chat history and their old
travelling preferences. Just like the main assistant, this assistant is given a few protocols to
follow. Firstly, the assistant must return the exact same format as the old travelling preferences.
It is instructed to not elaborate on the changes made as users will not be able to see their updated

preferences anyways. Figure 5.3.5.2 shows the assistant as seen in OpenAl’s console.

Name

Chatbot Preference Updater

Instructions
You are an assistant which updates user's preferences from a chatbot

assistant that specializes in providing tourism advice for Kampar,
Malaysia.

Model

gpt-4o-mini

Figure 5.3.5.2 Small Assistant as Seen in OpenAl'’s Console
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The assistant is instructed to reference the old preferences and the chat history with a ratio of
4:1. The assistant is also instructed to include what users may be considering if a user decides
to ask questions of a specific area, this is because the user may be considering the area if they

bothered to ask about it.

Moreover, the assistant is tasked to not include many preferences into the user’s preferences
and to remove some old preferences should there be too many. Finally, the assistant is tasked

to not include any redundant preferences.

In addition, the chatbot is also made to not change the user’s preferences if the latest question
the user ask was for the chatbot to provide suggestions. This is because suggestions do not
indicate that the user has have a change of preference in any way as the chatbot could still
provide places that do not agree with the user. The assistant is made to look for terms such as

‘suggest’ and ‘recommend’ when determining this protocol.

5.3.6 Testing and Validation

During the creation and development of the OpenAl assistant, the assistant’s algorithm has
been tested constantly to reduce any unwanted output from the chatbot. During this process, a
problem that was found is that the chatbot, when using the more advanced GPT-4 language
model, preferred to provide longer explanations and answers, which is not optimal for users.
Thus, the initial GPT-4 model is switched to the much lighter GPT-40 mini model, which tends

to prefer shorter outputs.

Any problems with the output are resolve by redefining the instructions for the OpenAl

assistant and retesting the output.

5.3.7 Developing Chatbot Application Ul

A basic user interface is then developed in order to allow users to communicate with the
OpenAl assistant to obtain travelling suggestions through a user-friendly mobile application.
The user interface also allows users to personalize their chatbot experience by saving their
travelling preferences for the chatbot to take reference to whenever it needs to provide

travelling suggestions.
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The user interface is also developed to allow users to toggle the additional information they
might be willing to send, such as weather, time and their current location for more personalized

travelling suggestions.

The user will also be able to send a review through the application’s U, it is also developed so

that the process will be as seamless as possible for the user.

Finally, the user interface is also able to allow users to delete their chat history should they so
choose, and toggle additional settings not related to the additional information, such as enabling

the chatbot to be able to provide directions to the user.

5.4 System Operations

In this section, the process of usage of the application for a typical user will be shown, alongside

screenshots of the operation itself.

5.4.1 Failing to Login into the Application

Figure 5.4.1.1 shows the error screen if the user inputs the incorrect email and password

combination.
Signin

CHATBOT FOR ALL
YOUR KAMPAR
TOURISM NEEDS!

Welcome to Kampar, please sign in!

Don't have an account? Register

Email
a@gmail.com

Password

Forgotten password?

Signin

The supplied auth credential is incorrect,
malformed or has expired

Figure 5.4.1.1: Error During Log In

5.4.2 Successfully Logging into the Application and Home Screen

Figures 5.4.2.1 and 5.4.2.2 show a successful login and the home screen.
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Signin

CHATBOT FOR ALL
YOUR KAMPAR
TOURISM NEEDS!

Welcome to Kampar, please sign in!

Don't have an account? Register

Email

test2@gmail.com

Password

Forgotten password?

fr

Home

CHATBOT FOR ALL
YOUR KAMPAR
TOURISM NEEDS!’

Welcome to Kampar,
test2@gmail.com!

Explore Kampar Today!

2. Account

0 Settings

( sign in > @ cdit Preference
\_

E—-) Sign out

P N

(  Credits )

Figure 5.4.2.1: Logging In with Correct

Credentials Figure 5.4.2.2: Reaching Main Menu

5.4.3 Editing Travelling Preferences

Figures 5.4.3.1, 5.4.3.2 and 5.4.3.3 show how users can edit their travelling preferences, how
they are stored in Firestore Database and the difference between preferences that are filled and

preferences that are not.
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< Preferences

Who are you travelling with?

@ | am traveling alone
O | am traveling with my family (with children)
O | am traveling with my family (no children)

O | am traveling with my friends

Success

What is the state of your budget?

O Very tight budget (Prefers very cheap hotels,

Traveling Preferences Saved.
attractions with little to no cost)

O Moderate budget (Okay with most hotels,
attractions and restaurants)

O Budget does not concern me

(O 1 prefer premium facilities

What restaurants would you prefer?

Restaurants with seafood

What attractions would you prefer?

What hotels would you prefer?

Figure 5.4.3.1: Changing Figure 5.4.3.2: Saving
Traveling Preferences Travelling Preferences

+ Add field

ling P : "Traveling Group: The user is traveling alone
Budget Constraint: The user elects to not
share their budget preferences Restaurant

Preference: This user did not specify their
restaurant preferences Attraction
Preference: Restaurants with Seafood Hotel
Preference: This user did not specify their
hotel preferences”

Figure 5.4.3.3: Traveling Preferences as Saved in Firestore Database

5.4.4 Changing Some Settings

Figure 5.4.4.1 shows how settings can be changed in the application. Settings are stored locally

in the user’s system.
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@  Settings

Recommended When You Are Already in Kampar!

Allow Chatbot to Read Current Time @
Allow Chatbot to Read Current Weather o
Allow Chatbot to Send Your Coordinates @

Allow Chatbot to Provide Directions 0

Others

Allow Chatbot to Update Your Preferences O

Delete Chat History

Figure 5.4.4.1: Changing Settings

5.4.5 Sending a Review of a Place in Kampar

Figure 5.4.5.1 shows how a review is sent through the application. Figure 5.4.5.2 shows how

the review is stored in Firestore Database.
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< Post Review

What are you reviewing?

@ Hotels

O Restaurants

o Attractions

What place do you want to review?

Grand Kampar Hotel -

Review Title

Great Hotel!

Review Text

A very clean hotel

Review Rating

4 -

Submit

Figure 5.4.5.1: Sending a Review

+ Start collection + Add document + Start collection

Grand Kampar Hotel i reviewl 4+ Add field

Review Date: "08/09/24"

+ Add field Review Rating: "4

Review Text: "Averyclean hotel’

Review Title: "Great Hotel!"

Figure 5.4.5.2: Review Being Stored in Firestore Database

5.4.6 Sending a Message to Chatbot and Chatbot Reply

Figures 5.4.6.1, 5.4.6.2, 5.4.6.3 and 5.4.6.4 show a message being sent and the chatbot’s reply,
as well as how OpenAl receives the message through the Android Studio console and how it is

stored in Firestore Database.
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&

can you tell me about Grand Kampar e
Hotel?

Certainly! Here's a quick overview of
the Grand Kampar Hotel, a prominent
accommodation option in Kampar,
Malaysia:

1. Grand Kampar Hotel
Grand Kampar Hotel is a 3-star
deluxe hotel boasting impressive
Spanish architecture, located in
the heart of Bandar Baru Kampar.
With 155 spacious rooms across
five categories—ranging from
Standard Deluxe to Executive
Suite—it caters to various traveler
needs. Ideal for both business
and leisure travelers, the hotel is
close to Kinta Valley and offers
various eco-recreation activities
like trekking and white-water
rafting nearby. Guests appreciate
the in-house cafe and Chinese

e T e N I

How can | help you? >

Figure 5.4.6.1: Sending a Message to Chatbot

rting requ

bod cant “an you tell me about Grand Kampar Hotel?}

body :{a / g 3k2CTodCGUZ additional_instructions: Traveling Group: The user is traveling alone

budget pre >es

y their attraction preferences

s user did not specify their hotel preferences

Figure 5.4.6.2: Console Output of Message Being Sent to Chatbot
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+ Add field

chatIdx: O
directIdx: "NA
message: "canyou tell me about Grand Kampar Hotel?"

messagelD: 3

Figure 5.4.6.3: Firestore Database Storing Chat History (1)
+ Add field
chatIdx: 1
directIdx: "NA’

message : "Certainly! Here's a quick overview of the Grand Kampar
Hotel, a prominent accommeodation option in Kampar,
Malaysia: 1) **Grand Kampar Hotel** Grand Kampar Hotel is
a 3-star deluxe hotel boasting impressive Spanish
architecture, located in the heart of Bandar Baru Kampar.
With 155 spacious rooms across five categories—ranging
from Standard Deluxe to Executive Suite—it caters to various
traveler needs. Ideal for both business and leisure travelers,
the hotel is close to Kinta Valley and offers various eco-
recreation activities like trekking and white-water rafting
nearby. Guests appreciate the in-house cafe and Chinese
restaurant serving a mix of Asian and Western cuisines. The
average price for a one-night stay for two adults is around
RM128, making it a good value option. 2) **Facilities and
Reviews** The hotel features free Wi-Fi (in the lobby area), a
rooftop pool with an amazing view, and various recreational
facilities such as table tennis and a children’s area. Guests

Figure 5.4.6.4: Firestore Database Storing Chat History (2)

5.4.7 Chatbot Providing Directions

Figures 5.4.7.1 and 5.4.7.2 shows how the chatbot invokes the Google Places API to send
directions to the user. Once users click on the message, they will be shown a Google Maps with

directions to their desired location.
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Logg 2

TAR UMT
Perak Branch

%&’lak O
e

TAMAN
PERD

can you bring me to Grand Kampar e i e S T @
g (Gravel Pump) Museum
Hotel? :

@ Sure! Click on this message to get
directions to Grand Kampar Hotel

+
Google B
Figure 5.4.7.1: Requesting for Figure 5.4.7.2: Google Maps
Directions Showing Direction to Destination

5.4.8 Chatbot Updating User Preference

Figure 5.4.8.1 shows how the user’s travelling preferences have changed after the messages in

Figures 5.4.6.1 and 5.4.7.1.

Traveling Preferences: "Traveling Group: Traveling alone Budget
Constraints: The user elects to not share
their budget preferences Restaurant
Preferences: Restaurants with seafood,

prefers dining at Grand Kampar Hotel
Attraction Preferences: User did not specify
their attraction preferences Hotel
Preferences: Prefers staying at Grand
Kampar Hotel"

Figure 5.4.8.1: Updated Preference after Chat Messages from Figures 5.4.6.1 and 5.4.7.1

5.4.9 Deleting Chat History

Figures 5.4.9.1 and 5.4.9.2 shows the process of deleting the chat history and the result of doing

so being an empty chat screen.
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CONFIRMATION

Are you sure you want to delete your
chat history? Deleted messages cannot
be restored.

Figure 5.4.9.1: Confirming Deleting Chat Figure 5.4.9.2: Empty Chat Screen After
History Deletion

5.4.10 Automatic Scraping of Kampar Tourism Data

Figure 5.4.10.1 shows how an admin is prompted to re-scrape Kampar tourism data in order to
keep the chatbot knowledge base up to date. The implementation of this function is not fully
complete, as such, this will only take the reviews sent by the users through this chatbot
application from the Firestore Database and will only store the data locally and not sent to the
knowledge base of the chatbot. Figure 5.4.10.2 shows the tourism data to be updated with the

reviews made by the users of the application. The review stored can be seen in Figure 5.4.5.1.
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Update Data?

Do you want to update chatbot
database by scrapping Kampar tourism
data?

Figure 5.4.10.1: Admin Prompted to Re-scrape and Kampar Tourism Data

"Review Title" A
stratergic location, good service . Reasonable price cafe food. Quiet and spacious rooms. Recommend to s

"5 months ago"

(%]

clean hotel™

"Helpful Rating

Figure 5.4.10.2: Review from Application Stored Locally
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5.5 Implementation Issues and Challenges

OpenAl Assistant is a relatively new technological development for developers, as such,
implementing it into the project provided a lot of issues and challenges as there are not many

reports are guides when it comes to its implementation into developer’s projects.

In addition, a Flutter SDK was used to communicate with the OpenAl API. However, since
OpenAl is new and is still receiving constant updates, there are times when a new feature has
been developed for the chatbot, but the SDK has not updated yet, leaving the project unable to
proceed until the SDK fully updated.

Moreover, sometimes communication with the API can be unstable due to the traffic to this
extremely popular API. Thus, sometimes messages can’t be sent fully, or retrieval of the
Kampar tourism files can fail with no fault of the user. These usually come with an error code

of 500, which according to OpenAl’s website, means it is an error on their end [21].

Furthermore, since suggesting tourists with recommendations has many nuances and rules,
many rules and protocols are implemented into the chatbot. However, it is difficult to make
OpenAl acknowledge all the rules and protocols. Wording needs to be precise and changes in
the protocol can make the chatbot act different than desired. In addition, small changes in the
assistant’s protocol can change how the chatbot provides information entirely, thus, it was hard

to try to amend errors as other errors that were once thought fixed could re-emerge.

Finally, the process of web scraping Kampar tourism information from TripAdvisor proved to
be difficult as TripAdvisor had a strong bot detection system which meant the web scrapper
could not scrap the website continuously. Thus, scraping took intervals where it took several

hours just to finish the scrapping process.

5.6 Concluding Remarks

Overall, the system is able to perform all the basic functionalities that is expected of a chatbot
and at the same time provide a chatbot with multiple setting options to change the additional
information being sent and the capability to change the user’s travelling preferences which

allows the chatbot to be unique and stand out.

In the next chapter, the results and output of the chatbot will be evaluated.
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Chapter 6

System Evaluation and Discussion

6.1 System Testing and Performance Metrics

To test the system, the system’s functionalities outside of the chatbot’s functionality itself, such
as logging in and deleting the chat history will be tested against the expected outcome of the

functions. If the tested outcome matches the expected outcome, the test succeeds.

After that, the chatbot’s functionalities will be tested. The same process applies where the tested
outcome is tested with the initial outcome. Remarks and explanation will be given in order to
clarify and justify certain traits that should be noted for the chatbot and to point out any flaws
or limitations that may exist in the chatbot’s functionalities. Screenshots will also be provided

for the chatbot functionalities to support any remarks that may be given.

6.2 Testing Setup and Results

The test is all done in the android Mobile Phone that is stated in Chapter 5.

6.2.1 System Functionalities Outside Chatbot

Table 6.2.1.1: Testing of System Functionalities Outside Chatbot

Test Case Description Tested Outcome Expected Evaluation
Outcome
Register User makes new | An account is | An account is | Pass
Account account by | made and is | made and is stored
inputting an | stored in Firebase | in Firebase

email and a

password

Failing to Login | User provides | User is prevented | User is prevented | Pass
an email and | from logging in | from logging in

password  not | and seeing home | and seeing home

page page
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present in

receives a reply

A few seconds
later, the chatbot

replies with their

few seconds later,
the chatbot replies

with their

Firebase
Successfully User provides | User successfully | User successfully | Pass
Logging In an email and | logs into the app | logs into the app
password that | and sees home | and sees home
exists in | page page
Firebase
Deleting User deletes | User’s account no | User’s account no | Pass
Account their  account | longer exist in | longer exist in
from Firebase | Firebase Firebase
Authentication | Authentication Authentication
Changing User changes | An email is sent | An email is sent to | Pass
Password their password | to the wuser’s | the user’s email
due to forgetting | email  account | account with a
their old | with a link to|link to change
password change their | their password
password
Changing Name | User enters | User’s name | User’s name | Pass
‘Account’ displays in home | displays in home
section of | page instead of | page instead of
application and | email email
changes  their
name. The name
is then visible in
the home screen
instead of their
email.
Communicating | User enters | User’s message | User’s message | Pass
with Chatbot message  into | appears on screen | appears on screen
chatbot and | as a text bubble. | as a text bubble. A
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message message
appearing as a | appearing as a text
text bubble bubble
Deleting  Chat | User enters | User’s chat | User’s chat screen | Pass
History ‘Settings’ menu | screen is empty is empty
and clicks on the
red ‘Delete Chat
History’ button.
The chat screen
will be empty.
Editing User enters | Firestore Firestore Pass
Preferences preferences they | Database stores | Database  stores
wish to share, | preferences users | preferences users
leaving want to share | want to share
preferences they | appropriately, appropriately, and
don’t want to | and stores | stores preferences
share empty. | preferences users | users do not want
Preferences do not want to | to share as “User
shared should be | share as “User | does not want to
saved in | does not want to | share this” or
Firestore share this” or | “User does not
Database  and | “User does not | have a
preferences not | have a | preference”
shared should be | preference”
saved as “User
does not want to
share this” or
“User does not
have a
preference”
Making Review | Users =~ makes | The review made | The review made | Pass
review of |[is stored in|is stored in
specified place
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Firestore Firestore

Database Database
Prompt for | If the user is the | The update | The update | Pass
automatic web | admin account, | tourism data | tourism data
scraping upon logging in, | prompt only | prompt only

the admin will
be prompted if
they want to

scrape and
update the
tourism data

stored in the
OpenAl

Assistant

knowledge base
and also
obtaining  the
reviews made
from the users
of the

application

appears if the
user is the admin
and upon login
and reviews
made from this
application is
grabbed and

stored

appears if the user
is the admin and

upon login and

reviews made
from this
application is
grabbed and
stored
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6.2.2 Chatbot Functionalities

Firstly, the chatbot’s main purpose, which is to provide suggestions, is tested. Figures 6.2.2.1,
6.2.2.2 and 6.2.2.3 shows the test that is done to show the chatbot is able to differentiate the
suggestions for hotels, restaurants and attractions. This also shows the chatbot is able to
recognize more foreign terms, such as “grabbing a bite”. This shows that the chatbot is able to
act more human-like, which helps users ease into the use of the chatbot as a virtual tour guide.
The results show the chatbot providing three suggestions, which helps gives users options as
users may not prefer the first suggestion given. This also shows that the chatbot is ablet to
provide suggestions even when users do not give much information for the chatbot. One flaw
that can be taken from this is that sometimes it takes a lot more from user’s reviews, such as

naming the attraction with the slang used in the reviews instead of the actual named scraped.

« «

can you suggest me places where |

can you suggest hotels for me to stay cangogrababies

; I

Figure 6.2.2.1: Testing Hotel Suggestions Figure 6.2.2.2: Testing Restaurant
Suggestions
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&

®

can you suggest some attractions? e

Absolutely! Kampar and its
surrounding areas offer some
delightful attractions worth visiting.
Here are three recommendations:

1. Kek Lok Tong Cave Temple and
Zen Gardens

This stunning limestone cave
temple provides a serene
atmosphere with beautiful
Buddha sculptures and a
magnificent garden featuring a
reflexology footpath. It's perfect
for a peaceful exploration while
enjoying the lush greenery around
you.

Lost World Of Tambun

A fantastic theme park located in
the historic town of Ipoh, just a
short drive from Kampar. It
features numerous attractions
such as a water park, hot springs,
and petting zoo, providing fun for
families of all ages. Visiting this
place could be a great way to
spend a lively day filled with
various activities!

. Funtasy House Trick Art
Situated in Ipoh, this vibrant art
gallery features over 38 mind-
bending 3D artworks that serve
as perfect photo opportunities for
families and friends. It's a fun
place to capture creative photos
and engage with colorful
displays.

»

@

If you have any specific preferences
or need more information about any
of these attractions, Just let me know!

How can | help you?, >

Table 6.2.2.1: Testing Chatbot Functionalities (1)

Figure 6.2.2.3: Testing Attraction

suggestions

provides three
suggestions  of
either  hotels,
restaurants  or
attractions

depending on

user’s query

provides three
suggestions  of
either  hotels,
restaurants  or
attractions

depending on

user’s query

Suggestions
Test Case Tested Expected Evaluation Limitations
Outcome Outcome
Asking for | Chatbot Chatbot Pass Sometimes

takes a lot more
from user’s

reviews as facts
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Then, the chatbot is then tested to see if it can follow up on information. Users may want more
information on a specific location or attraction after it is suggested. Thus, it is imperative that
the chatbot is able to provide extra information for users once it has given its suggestions.
Figure 6.2.2.4 shows the user following up on the chatbot’s hotel suggestion by asking for more

information on Grand Kampar Hotel, in which the chatbot provides the information.

can you tell me more about Grand e
Kampar Hotel?

Absolutely! The Grand Kampar Hotel
is a fantastic choice for travelers
seeking comfort and convenience.

- Location: Situated in the heart of
Kampar, it provides easy access
to popular attractions, shopping,
and dining options, making it
ideal for those looking to explore
the area.

- Amenities: The hotel offers a
modern design with an outdoor
swimming pool, a fitness center,
and a restaurant. Guests can
enjoy a variety of facilities that

cater to both leisure and business
travelers.

- Accommodations: The rooms are
well-appointed, showcasing a
blend of contemporary decor with
the comfort needed for a relaxing
stay. It's perfect for couples and
families alike.

- Service: The staff are known for
their friendly and helpful service,
ensuring a pleasant experience
during your time there.

If you have any specific aspects you'd
like to delve into, feel free to ask!

How can | help you? >

Figure 6.2.2.4: Testing Follow-Up Information

Table 6.2.2.2: Testing Chatbot Functionalities (2)

Test Case Tested Expected Evaluation Limitations
Outcome Outcome

Asking for | Chatbot Chatbot Pass -

follow-up provides more | provides more

information information on a | information on a
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location that the

user requests for

location that the

user requests for

In addition, the chatbot is also tested for its ability to understand the user’s emotional context.

For example, if the user dislike a particular attraction, the chatbot should be able to recognize

that and provide recommendations that are not similar to the attraction that the user dislikes.

Figure 6.2.2.5 shows the chatbot responding to the user’s dislike of Kinta Mining Museum with
attractions that are more active and fun. While the chatbot is able to recognize user’s negative

and positive emotions, one limitation found is that the chatbot sometimes misinterprets the

reason why users might dislike the place if the user does not provide extra context for the

chatbot.

&

Kinta Mining Museum was too boring
for me. Anywhere else you can
recommend?

I'm sorry to hear that Kinta Mining
Museum didn't meet your
expectations. Kampar has a lot of
exciting attractions worth exploring!

1

il

Gua Tempurung (Tempurung
Cave). This cave is a natural
wonder that offers a mix of
adventure and stunning
geological formations! You can
opt for guided tours that range
from easy strolls to more
challenging spelunking
adventures. It's perfect for thrill-
seekers!

Kampar River. The Kampar River
is ideal for water activities, such
as white-water rafting and
kayaking. This is a great way to
experience the natural beauty of
the area while enjoying a bit of
adrenaline.

Netherlands Pool (Kolam Renang
Belanda). A scenic spot for
relaxation, this swimming pool
features beautiful surroundings
and is perfect for families or
anyone looking to unwind. It's a
lovely way to enjoy Kampar’s
outdoors.

Feel free to explore any of these

How can | help you?
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Figure 6.2.2.5: Testing Emotional Context

Table 6.2.2.3: Testing Chatbot Functionalities (3)

Test Case Tested Expected Evaluation Limitations
Outcome Outcome

Asking Chatbot Chatbot Pass User may need

questions  with | considers considers to provide more

emotional emotional emotional context for the

context context when | context  when chatbot to fully
providing providing understand
response response emotional

context
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The chatbot is then tested for its ability to provide information on certain local cuisine and
cultures. While food items like ‘Nasi Lemak’ is common knowledge to local Malaysians,
travellers and tourists may not have an understanding as to what that is. With the chatbot acting
as a local tour guide, it is important that it can also provide this local information. Figure 6.2.2.6
shows the test done to show the chatbot’s capabilities on providing local information. Nasi

Lemak is used in this example.

what is Nasi Lemak? e

Nasi Lemak is a traditional Malaysian
dish that is often regarded as the
country's national dish. It consists of
fragrant rice cooked in coconut milk,
giving it a rich and creamy flavor. The
rice Is usually served with a variety of
accompaniments, including:

- Sambal (a spicy chili paste)

+ Fried crispy anchovies (ikan bilis)
- Roasted peanuts

- Hard-boiled or fried eggs

- Slices of cucumber

Nasi Lemak can be enjoyed at any
time of the day and is commonly
found at hawker stalls and
restaurants. It's a beloved dish that
represents Malaysia's diverse
culinary heritage, blending spices
and flavors that reflect its
multicultural society.

How can | help you? >

Figure 6.2.2.6: Testing Requesting Information About Local Cuisine or Culture

Table 6.2.2.4: Testing Chatbot Functionalities (4)

Test Case Tested Expected Evaluation Limitations
Outcome Outcome

Asking  about | Chatbot Chatbot Pass -

local tradition or | provides provides

cuisine information on | information on

the local cuisine | the local cuisine
or tradition | or tradition

stated stated
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Moreover, the chatbot is also tested for its ability to provide directions for users. As it is meant
to be a virtual tour guide, it is also important that it can help guide users to the locations they
want to visit. It is also important for the chatbot to not provide directions to a completely
different direction. Unfortunately, due to the limitations of OpenAl Assistants, users must be
navigated to a separate page to view the map and direction rather than it being able to be
displayed on the chat itself. The chatbot is also only able to direct users to one location at a
time. Figures 6.2.2.7 and 6.2.2.8 that the chatbot is able to guide users to the location they
asked for. |

Loge >

AR UMT
Perak )
Wag, o

can you bring me to Grand Kampar
Hotel?

Sure! Click on this message to get
directions to Grand Kampar Hotel

KAMPAR)
CHATED

Figure 6.2.2.7: Testing
Requesting for Directions +

Google

Figure 6.2.2.8: Google Maps
Showing Direction to Destination

Table 6.2.2.5: Testing Chatbot Functionalities (5)

user’s specified

location

user’s specified

location

Test Case Tested Expected Evaluation Limitations
Outcome Outcome

Asking for | Chatbot Chatbot Pass Users need to

direction to a | provides a | provides a click on the

specific place Google Maps | Google  Maps message to
page with | page with access the
directions to | directions to Google Maps.

Users can only
be directed to
one location at a

time.
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Then, the chatbot is tested on its ability to understand user’s preferences. This is also important
as it gives the chatbot the personalization component. It allows tourists with different taste to
get different responses which aligns with their preferences. During testing, 5 separate
preferences are tested. Figures 6.2.2.9 and 6.2.2.10 show the test for the user travelling with
their family, Figures 6.2.2.11 and 6.2.2.12 shows the test for the chatbot to understand the user’s
strict budget constraints and Figures 6.2.2.13-6.2.2.18 shows the test for the chatbot to
understand the user’s hotel (the user wants hotels with fun activities to do), restaurant (the user
wants restaurant with seafood) and attraction (the user wants attractions that shows the history
of Kampar) preferences. Through the testing, it is found that the chatbot is not as proficient and
financial constraints. This could be due to the lack of information when it comes to monetary

information.
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& Preferences | <

can you suggest some attractions? ()

Who are you travelling with?

O | am traveling alone
@ 1 am traveling with my family (with children)
O I am traveling with my family (no children)

o I am traveling with my friends

What is the state of your budget?

o Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

O Moderate budget (Okay with most hotels,
attractions and restaurants)

o Budget does not concern me

O | prefer premium facilities

What restaurants would you prefer?

What attractions would you prefer?

What hotels would you prefer?

Figure 6.2.2.9: Setting
Traveling Group Preference

Figure 6.2.2.10: Testing Suggestion
with Traveling Group Preference
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& Preferences &

O | am traveling with my family (with children)

can you suggest some hotels for my
stay in Kampar?

O | am traveling with my family (no children)

O | am traveling with my friends

What is the state of your budget?

@ Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

Moderate budget (Okay with most hotels,
attractions and restaurants)

O Budget does not concern me
O | prefer premium facilities

What restaurants would you prefer?

What attractions would you prefer?

What hotels would you prefer?

Submit

Figure 6.2.2.11: Setting
Budget Constraint Preference

S/

Figure 6.2.2.12: Testing Suggestion
with Budget Constraint Preference
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& Preferences | €

O | am traveling with my family (with children)

can you suggest me some places to
eat?

O | am traveling with my family (no children)

QO 1amtraveling with my friends

What is the state of your budget?

O Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

O Moderate budget (Okay with most hotels,
attractions and restaurants)

O Budget does not concern me

O | prefer premium facilities

What restaurants would you prefer?
restaurant with seafood

What attractions would you prefer?

What hotels would you prefer?

Submit

Figure 6.2.2.13: Setting
Restaurant Preference

S/

Figure 6.2.2.14: Testing Suggestion
with Restaurant Preference
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&  Preferences

O | am traveling with my family (with children)
O | am traveling with my family (no children)

O | am traveling with my friends

What is the state of your budget?

O Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

Moderate budget (Okay with most hotels,
attractions and restaurants)

@)
O Budget does not concern me
O

| prefer premium facilities

What restaurants would you prefer?

What attractions would you prefer?
places that show the history of KamparI

What hotels would you prefer?

Submit

Figure 6.2.2.15: Setting
Attraction Preference

&

can you suggest some attractions | e
can go to?

Figure 6.2.2.16: Testing Suggestion
with Attraction Preference
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< Preferences &

O | am traveling with my family (with children)
can you suggest hotels for me to stay

in?
O | am traveling with my family (no children)

O | am traveling with my friends

What is the state of your budget?

O Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

Moderate budget (Okay with most hotels,
attractions and restaurants)

©)
O Budget does not concern me activities,
©)

| prefer premium facilities

What restaurants would you prefer?

What attractions would you prefer?

What hotels would you prefer?
hotels with fun activities to do

Submit

Figure 6.2.2.17: Setting Hotel
Preference Figure 6.2.2.18: Testing Suggestion
with Hotel Preference

Table 6.2.2.6: Testing Chatbot Functionalities (6)

Test Case Tested Expected Evaluation Limitations
Outcome Outcome

Asking Chatbot Chatbot Pass Chatbot

suggestions provides provides struggles a little

with travelling | information information bit  providing

preferences based on the | based on the suggestion
preferences preferences based on
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given

appropriately

given

appropriately

financial
constraint due to
the lack of
financial
information
during the data
collection

phase.
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Next, the chatbot is tested for the additional information users can choose to send by toggling

them in the settings. These are recommended for users who are already in Kampar and looking

for suggestions on the spot as these factors can influence what is an optimal place to go. For

example, for the first test in this category, the chatbot is tested for its understanding of providing

suggestions with the current time and weather in Kampar in mind. The chatbot is seen to

provide suggestions for attractions that fit an overcast afternoon, as seen in Figure 6.2.2.19.

&

can you suggest some attractions? 8

Certainly! Here are some wonderful
attractions you can explore in and
around Kampar, Perak:

1. Kinta Tin Mining Museum
Located in Kampar, this museum
offers insights into the region's
rich tin mining history. With
exhibits showcasing various
mining artifacts and machinery,
it's informative and appealing,

especially for history enthusiasts.

This is a areat way to connect
with the local heritage during the
day.

]

Kek Lok Tong Cave Temple and
Zen Gardens This enchanting
limestone cave temple situated
just outside of Kampar features
lovely gardens, Buddha
sculptures, and a reflexology
footpath. It's a serene spot to
visit, perfect for a family trip or a
quiet reflection, especially in the
cool morning shade.

3. Concubine Lane While technically

Figure 6.2.2.19: Testing suggested with Respect to Weather and Time

Table 6.2.2.7: Testing Chatbot Functionalities (7)

current time and
weather passed
as additional

information

based on the
time and

weather passed

based on the
time and

weather passed

Test Case Tested Expected Evaluation Limitations
Outcome Outcome

Asking Chatbot Chatbot Pass -

questions  with | provides provides

Kampar’s suggestions suggestions
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The chatbot is also tested for providing information based on the user’s current coordinates in
Kampar. Figures 6.2.2.20-6.2.2.23 shows the users asking for locations close by and the chatbot
providing locations that are close by the user, alongside Google Maps images that prove they
are close to the location in which the chatbot is tested at with travelling distance being not more
than 8 minutes by car. The results show that the chatbot can only respond with locations close
to the user only if the user requests it, which inconveniences the user somewhat as they have

to specify it themselves to the chatbot.

-
&
are there any restaurants close to e
me?

Figure 6.2.2.20: Testing Suggestions in Relation to Current Coordinates
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Table 6.2.2.8: Testing Chatbot Functionalities (8)
Test Case Tested Expected Evaluation Limitations
Outcome Outcome
Asking Chatbot Chatbot Pass Users need to
questions  with | provides provides specify they
user’s suggestions suggestions want places that
coordinates based on | based on are close for the
passed as | closeness of | closeness of chatbot to
additional location to | location to respond with the
information user’s user’s information
coordinates coordinates wanted.
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Finally, the chatbot is also tested for its ability to update user’s preferences as they
communicate with the chatbot. Figures 6.2.2.24, 6.2.2.25 and 6.2.2.26 shows the user’s
preferences before and after the user asks for a restaurant that does not align with the user’s
original restaurant preferences. The results show that the chatbot is able to identify that the user
would occasionally go for local cuisine in addition to their original preference for seafood.
However, this functionality is not perfect. Should users enable this functionality, the chatbot is
inclined to always produce a response and update the user’s preferences. While during the
implementation of the system, the preference updater chatbot is made to sometimes not update
the user’s preferences whenever there is little changes, these occurrences are rare. This leads
to user’s preferences sometimes being updated to having false positive information as due to
the nature of OpenAl, it leans heavily onto statements being true rather than not. This means
that the Al prefers to say a user prefers a place or attraction just because they have asked about
it before, which can sour the user’s further suggestions the longer their chat history goes, as
each time the user’s sends a message, the entire chat history and the user’s old preference is
sent as reference for the preference updater chatbot.

< Preferences

O | am traveling with my family (with children)
O | am traveling with my family (no children)

O | am traveling with my friends

What is the state of your budget?

O Very tight budget (Prefers very cheap hotels,
attractions with little to no cost)

O Moderate budget (Okay with most hotels,
attractions and restaurants)

O Budget does not concern me

O | prefer premium facilities

What restaurants would you prefer?

restaurant with seafood

What attractions would you prefer?

What hotels would you prefer?

Submit

Figure 6.2.2.24: Preferences Before Messaging Chatbot
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&«

can you suggest some restaurants e
with local food | can try?

Certainly! Kampar offers some
wonderful local dining experiences
that you shouldn't miss. Here are
three notable restaurants known for
their local cuisine:

1. Restaurant Fook Kee
Known for its delicious claypot
chicken rice, this spot offers an
authentic Kampar dining
experience. It's recommended to
arrive early due to its popularity
among locals. The chicken is
tender, and the dish comes with
salted fish and Chinese
sausages, making it a must-try!

2. Chan Siew Heng Claypot Chicken
Rice
Another popular spot for claypot

chicken rice. Guests rave about

the generous portions, often
enough to feed more than
expected. This restaurant
specializes in cooking with
charcoal, adding extra flavor that
many find irresistible.

w

. Restoran Imperial's
This local gem is praised for its
quick service and a variety of
tasty dishes. You can enjoy the
fresh fish dishes and many other
Chinese favorites in a clean and
comfortable setting. The reviews
mention it's well worth the visit,
especially if you're looking for
varlety.

Enjoy exploring the culinary delights
Kampar has to offer!

can you bring me to Restoran Fook e
Kee, | want to try it out

»  Sure! Click on this message to get
directions to Restaurant Fook Kee

How can | help you? >

Figure 6.2.2.25: Messaging Chatbot with Different Request from Preference

Traveling Preferences: "Traveling Group: The user elects to not
specify who is traveling with them Budget
Constraints: The user elects to not share
their budget preferencesRestaurant
Preferences: prefers seafood restaurant,

occasionally tries local food Attraction
Preferences: This user did not specify their
attraction preferences Hotel Preferences:
This user did not specify their hotel
preferences "

Figure 6.2.2.26: Preferences After Messaging Chatbot
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Table 6.2.2.9: Testing Chatbot Functionalities (9)

preferences
based on chat

history

user’s
preferences
based on its
conversation
with its user.
Will not update
preferences if
asked for

suggestion.

user’s
preferences
based on its
conversation
with its user.
Will not update
preferences if
asked for

suggestion.

Test Case Tested Expected Evaluation Limitations
Outcome Outcome
Updating user’s | Chatbot updates | Chatbot updates | Pass Chatbot heavily

leans into
statements
being true,

which leads to it
citing false
positives such as
users preferring
a place just
because the user
asks about it in

the chat history.

Bachelors of Computer Science (Honours)

Faculty of Information Technology (Kampar Campus), UTAR

106




6.3 Project Challenges

The first major challenges encountered in this project is the lack of certain information.
Especially monetary information. Since price information is always fluctuating, it was hard to
grab this information to be stored in the OpenAl Assistant’s vector database. This makes the
chatbot not as informed when it comes to the monetary information and thus, it cannot help

users with a lot of monetary based suggestions.

Furthermore, another major challenge encountered in this project is the inconsistency with the
chatbot. Due to the random, probability-based nature of a large language model, which
generates words based on the probability of words coming next during generation, the chatbot’s
responses vary and it is hard to get it to be consistent. For example, the output of the chatbot
may sometimes have bolded titles and italicized descriptions, and sometimes do not. This
sometimes also affects the suggestions it gives to the users as well such as sometimes not
mentioning certain preferences in the description of the suggestion even though the location
does fit with the user’s preferences. Even with protocols in place which trains the chatbot to
behave a certain way, it will always have a variance to its answering method, which is hard to
change. Especially since, as mentioned in Chapter 5, one small change to the protocol of the
OpenAl Assistant can largely affect how it answers certain queries, so changing the protocol

to reign in the issues of undesirable variance is difficult.

6.4 Objectives Evaluation

The chatbot succeeds in achieving the project’s objectives, which is to provide a chatbot which
provides immediate travelling suggestions for the users travelling in Kampar, especially
travellers who are travelling on the spot. The chatbot also achieves the ability to be personalized
to each traveller with its ability to change and even update preferences, allowing for unique
responses for each user. This cuts the time needed from the user to manually search for hard-
to-find information that is scattered across the Internet just to find the place they might like to

go to.

The chatbot is also able to provide additional information on places and information on cultures

and local cuisines, which supports the chatbot’s ‘support and answer’ model it aims for.

In addition, the chatbot is able to act less like a robot assistant and more like a tour guide as it

understands foreign terms and context, such as ‘grabbing a bite’, understanding what a user
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may dislike based on their query and can uniquely identify requests such as requesting for

direction versus requesting for suggestions or information.

The chatbot is also able to provide more detailed information as compared to previous chatbots
due to the language model being able to construct and extract much more complex contexts,

especially from the Kampar tourism data stored in the OpenAl assistant’s knowledge base.

6.5 Concluding Remark

Overall, the project passes many of the tests that was planned for it. As such, the project can be
considered a success as the chatbot is not only able to provide suggestions for users, but it also
does so while being able to consider multiple factors such as travelling preferences, weather,
time and the user’s current coordinates. In addition, the chatbot is also able to perform extra
functions which can improve the user’s travelling experience such as the ability to provide

suggestions and updating their travelling in real time as they message the chatbot.

The Kampar tourism data scraped also proved to be extremely useful to the output of the
chatbot as it is able to allow the chatbot to provide much more detailed and specific
explanations for users which is grabbed from the user reviews and details of the places stored
in the scraped data. In addition, the scraped data also ensures that the data provided is much
more up to date compared to the information provided by the chatbot without embeddings, as
OpenAl does not update the GPT knowledge base often. Figures 6.5.1, 6.5.2, 6.5.3 and 6.5.4
shows the difference between the chatbot with and without the Kampar tourism data embedded
for the use of RAG, with Figure 6.5.1 and 6.5.3 being before the embedding of Kampar tourism
information and only providing information based on GPT-40 mini’s limited knowledge of
Kampar tourism, and Figure 6.5.2 and 6.5.4 being after the embedding of Kampar tourism

information. These examples are taken from the OpenAl simulator for the chatbot.

Absolutely! Here are three fantastic dining options in Kampar that you might enjoy:

1 Restoran Seafood Thong Lok. This popular seafood restaurant is known for its fresh

ingredients and variety of dishes. It’s a great place for trying out delicious seafood dishes if
you're a fan.

Restoran Nasi Kandar Vanggey. Famous for its authentic Nasi Kandar, this restaurant offers a
range of rice and curry dishes that highlight the rich flavors of Malaysian cuisine. Perfect for a
hearty meal!

Chuan Lee Wan Tan Mee. This cozy joint specializes in Wan Tan Mee and is beloved for its rich
broth and flavorful noodles. It's a great choice for a quick and satisfying meal.

Enjoy your dining experience in Kampar!

Figure 6.5.1: Chatbot Output Before Embedding Kampar Tourism Data (1)
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Certainly! Here are some delightful restaurant options in Kampar for you to explore:

1 Restoran Seafood Thong Lok

* Located in Tanjung Tualang, this restaurant is highly praised for its fresh and delicious
seafood options, including river prawns and fish, guaranteed to satisfy any seafood lover.
With a friendly atmosphere and efficient service, this spot is perfect for a leisurely lunch or
dinner, making it suitable any time of the day.

2 Sun Mee Fong Seafood Restaurant

* This spacious and clean establishment is known for its flavorful seafood and excellent
service. Diners often rave about the fresh river prawns and other dishes like the oyster
omelette. Sun Mee Fong provides a delightful dining experience without breaking the bank,
making it a great choice for families or groups looking to enjoy good food in a relaxed
setting.

3 Villa 21 Cafe

* Located by the poolside in Westlake Villas, this cafe combines great food with a beautiful
setting. Offering a range of gourmet dishes, including some of the best Mexican fare in
town, Villa 21 is ideal for a refreshing meal with friends or a casual gathering. The
surroundings are inviting, making it an excellent place to spend a sunny or breezy day.

These restaurants not only provide excellent food but also create a lovely ambiance for a pleasant
dining experience in Kampar. Enjoy your meal!

Figure 6.5.2: Chatbot Output After Embedding Kampar Tourism Data (1)

User

can you tell about Seafood Thong Lok?

Copy of Kampar Chatbot

Seafood Thong Lok is a popular dining spot in Kampar, known for its delicious seafood dishes. It
offers a variety of fresh seafood options, allowing guests to enjoy mouthwatering flavors in a cozy

atmosphere. Many locals and visitors alike are drawn to this restaurant for its vibrant menu and

reasonable pricing, making it a great place for family gatherings or casual dining with friends. If
you're a seafood lover, this spot is definitely worth a visit!
If you need more specific information, feel free to ask!

Figure 6.5.3: Chatbot Output Before Embedding Kampar Tourism Data (2)
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User

can you tell me about Seafood Thong Lok?

Kampar Chatbot

Restaurant Seafood Thong Lok, located in Tanjung Tualang, is a delightful spot for seafood
enthusiasts. This restaurant is especially famous for its fresh river prawns, commonly known as
udang galah or big head river prawns.

Here are some highlights about Restaurant Seafood Thong Lok:

Cuisine: The restaurant specializes in Chinese and Asian seafood dishes. The menu prominently
features exquisitely prepared freshwater prawns, which are highly regarded for their fres

Many patrons recommend trying both the ste 1 and stir-fried versi

Ambiance: It's noted for its clean and air-conditioned environment, providing a comfortable
dining ex nce. If you're planning to visit during busy periods, it might be a good idea to make
areserva n advance to avoid long waits.

Customer Reviews: With an overall re score of 4.4 out of 5 based on several customer
feedback, the restaurant seems to consistently impress diners. Common phrases include

remarks about the food being "fresh, yummy, and reasonably priced.” Highlights include the
crispy signature tofu, sweet and sour crab, and fas! ice.

Prices: While specific pricing details are anecdotal from customer reviews, son
large river prawns, have been mentioned to cost around RM128 per kg. Overall, the pri
generally regarded as reasonable for seafood of this freshness.

Overall, Restaurant Seafood Thong Lok is a must-visit if you're looking to enjoy delicious seafood in

Kampar.

Figure 6.5.4: Chatbot Output After Embedding Kampar Tourism Data (2)

However, the chatbot is not without its flaws. For instance, the chatbot faces issues when it
comes to suggesting hotels or providing information of the price of places, this is due to the
lack of good source of information of prices, in addition to the ever-fluctuating prices of hotels

and restaurants.

Furthermore, the chatbot will not be able to provide certain niche information for similar
reasons, such as time an attraction or restaurants opens for, and whether or not certain

attractions have any entry fee, as this information is also very scarce on the internet.

The chatbot is also unable to help users book for hotels. Which does hassle users as they will
have to book the hotels by themselves through the hotel’s website or manually in-person. The
chatbot also struggles when it comes to hotels a lot more compared to restaurants and
attractions. This is likely due to the similarities when it comes to the reviews in hotels. This is

also heavily affected by the fact there are not many hotels with websites in Kampar.

In spite of these flaws, the chatbot serves to provide improvements in many ways compared to
previously developed chatbots with its deep language understanding and much deeper user

profiling and personalization.
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Chapter 7

Conclusion and Recommendation

7.1 Conclusion

Tourism is an important part to a country’s economy. Unfortunately, a lack of availability to
information of a certain traveling location can turn potential tourists off from traveling to that

location as they don’t want to deal with the hassle of searching for that information.

Kampar is one of these locations where information of it is scattered thin throughout the
internet, with no main central location where users can quickly access all of this information

without hassle.

This project was developed in hopes to provide a ‘command and answer’ model for users who
wants to travel to Kampar, where users can obtain both information and suggestions on places
to go in Kampar by just asking questions rather than having them to search the places out

themselves.

The chatbot was developed using the OpenAl model using their Assistant module in order to
assist in storing and retrieving information of Kampar tourism that is scrapped. The OpenAl
Assistant uses a concept known as RAG in order to store and retrieve foreign data to assist the
language model in providing Kampar tourism suggestion and information for users. The data
is stored using a process called vectorization through embedding and stored in a vector database.
Using the large language model that is provided by OpenAl, GPT-40 mini, the chatbot was able
to interpret user’s request and provide an appropriate response to the user by comparing the
vectors of the user’s message and the Kampar tourism data stored in the Assistant’s vector
database. The responses provided by the chatbot with the vectorization and is seen to be much

more comprehensive and contains much more information.

The chatbot, through the language model used, has a deep language understanding, being both
able to understand user’s request very well and also provide complex and comprehensive

answers.

Users can also indicate their traveling preferences in which the chatbot can take into account
when forming its suggestions and responses so that users can obtain a more personalized

response.
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Users are also able to send additional information such as current weather and time in Kampar

and the user’s current location in order to improve the suggestions provided by the chatbot.

Moreover, the chatbot is able to perform additional functions to improve the tourist’s
experience with the application, namely providing directions and updating tourist’s travelling

preferences.

This shows using a large language model with RAG is a huge next step forward for tourism

chatbots.

7.2 Recommendation

This project uses the RAG algorithm provided by OpenAl, which is built into the OpenAl
Assistant. While this meant easier implementation as both the knowledge base and Assistant
were part of one service, it comes at a cost of flexibility when it comes to the retrieval of data
from the knowledge base. Thus, one recommendation that could be given to improve this
project in the future is to build the knowledge base of the chatbot from scratch instead of using
the one provided by OpenAl. This involves opening a vector database and vectorizing the
Kampar tourism data manually then linking the chatbot to the custom vector database. The
benefits of this is more flexibility of the data and the retrieval process that is done by the chatbot

to the tourism data. This can improve the quality and efficiency of the chatbot.

Furthermore, while testing is done on the application, it has not been tested with the actual
intended audience of the application, foreigners due to the lack of resources and the difficulty
of finding foreigners in Kampar who are willing to test the application Thus, for future
development of the application, the application can be given to actual foreigners to test the
application. This way, more meaningful feedback can be given as the actual intended audience

of the application will be testing.

Moreover, while the application does allow users to submit reviews, the reviews are only stored
locally and will not be seen by other users. One other improvement is to make the reviews
public to everyone so that users can have another avenue in which they can obtain their
recommendations from. The chatbot could also look into these reviews to further improve its

output.
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