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ABSTRACT

This project is anAugmented Reality (AR) baseuhteractive food menu mobile
application that allow customéo view AR 3D food modelsvhich candisplay an
appropriate representation of both appearance and portis.the digital trend
continuesrestaurant try to come up with an innovative wagttcact more customers.
However, most of the restaurant still using traditional printed food menu where the food
images often mispresent the quality and portion size of the menu item. This has results
in a disappointment on the customer side since theyairable to see the real look of

the food in advance. Hence, the motivation of this project is to enhance and improve
the experience of customers on ordering food in restaurhig.project will become

an effectivemarketing tool forthe restaurant, fronpopular fasfood chainsto high-

end fine dining outfitsThis project aims tprovide convenience for customéosview

AR 3D food model and enjoy an immersive AR experience during the process of food
ordering. Besides, this project is focus on proviageeasy access to important
information about the ingredient and nutrition of dish&&h the AR technology, it

will be more optimised and responsive to give customers exactly what they are looking
for. This AR app is aiming to bring the next big technglagfluenced change for
restaurants and culinary industry in coming few yedise Agile methodology
approach will be used to develop this project. The main software that used to develop
this project aréndroid Studio, Firebasend Sceneform SDK plugiis a result, this
application has a great potential to benefit customers doda #hem to enjoy an

immersive AR experience during the process of food ordering.
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CHAPTER 1: INTRODUCTION

CHAPTER 1: INTRODUCTIO N

In this chapter, problem statemeartd motivation project scope, project objectives,

project contribution andeport organiationwill be presented.

1.1 Problem Statement and Motivation

Recently, as competition in the food industry intensifies, restaurants offering
unusual foods are increasing to meet customer demand. However, most of the
restaurateur still using the traditional printed menu which contain less variety of
information aboutheir dishes. The information provided by traditional printed menu
is limited which consist only few numbers of food image without the appropriate
portion and size of foodAccording to[1], Gmall size ofportionis alwaysa popular
customer complaintin est aurants. 6 Using traditional
misleadif the food that have beewrdered @ not resemble the food menu that is
referring toa specificdish Therefore, it is important to solve the problemfadd
portion size accuracy tensureevery dish would be consistent in size to have
manageable expectations. Hence, by applying AR technology on food menu, customer
willhavebet t er understanding of restaurantos

that can display an appropriate repregagon of both appearance and portion.

Besides, people nowadays are more focus on their health and looking into
finding out the nutrition and calories of food. The nutrition and ingredient used will be
the concern for most of the people in this presemtiéence, the identification of food
ingredientsbecome one of the challenging taskace most of the restaurant still
practices traditional printed food menu which consist only few numbers of food image
without ingredientdeingused. Therefore, customsewill not be able to understand and
identify the food ingredients and nutrition information they had no prior knowledge of.
Besides, customavho would like to experience some unusual dishes will be restricted
by thefood ingrediens being usedespecially for those who have dietary restrictions.
To solve this problenfpodsuch as pizzaith ingredients being uséths been attached
as 2D image on our food menu applicatiBesides AR has been alsapplied onthe
food menu so that customer caavh an exact look of real food during the process of
food ordering. In this way, they can request to change the ingredients used which they

dislike before ordering.

Bachelor ofComputerScience(Honours)
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CHAPTER 1: INTRODUCTION

Sometimes, there might have some tourists from different country who visit the
restaurard. With the current existing food menit, will be very challenging for
travellers to experience local cuisidee to thecommunication gaps arnldnguage
barriers Some customers who hadédferent native languageasight find it difficult
and challenging Wwen ordering the food. Some of them might be struggling to select
the meals if their language knowledge is limited. The issues and worries will likely to
be occurred for the firdime dining travellers without visually preparing
understandable food menarfthem before ordering the food. It might cause some
discomfort of customers when ordering due to the food and language lhater
might affect their ethics, religion, or healtfiherefore, by applying AR technology
on food menu, it can provide engagement amnd k es tr avel |l er so
manageableThrough this waytravellers carruly experienceand discovethelocal

food inasimplerand easieway which can help them thoose their desired dishes.

As the digital trend continues, creativity and innovative will become one of the
biggest challenges. This project will beconmeeffective marketing tool for any type
of restaurant, from popular fagtod chainsto high-end fne dining outfits With the
AR technology, it will be more optimised and responsive to give the customers exactly
what they are looking foil herefore, an augmented realidpd menu systens needed
to providemore realistic and vibrant images than thistaxg traditional printed menu.
Augmented realitbasedrestaurant will be the latest trend in restaurant marketing by
providing AR food menu with digital content that designe@rtavide an engagement
between food menu with customaswell asmprove guest experiencéhis ARfood
apgicationis aiming to bring the next big technolegyluenced change for restaurants

and culinary industry in coming few years.

Bachelor ofComputerScience(Honours)
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CHAPTER 1: INTRODUCTION

1.2 Project Objectives
The purpose of this project:

1. To developa mobile food menu application withAR technologyfor user to
view virtual food with 3D models which displays an appropriate
representation of both appearance and portiorsize.

The main objective of this project is to create an AR food menu mobile appiicat
which brings benefits and convenience to the user and restaurateurs. User can
choose their desire dishes based on this AR food menu application. This application
provides a more precise and easier platform which can allow users to view the
virtual food with high quality in 3D models which display an appropriate
representation of both appearance and portion. Therefore, it can provide a better
understanding of the food menu for user and to enhance the easiness of user when
ordering the food without wastyrtheir time.There is also a search function which

can allow user to choose their desired disfig application has a great potential

to benefit users and allow them to enjoy an immersive AR experience during the

process of food ordering.

2. To propose afood menu application that provide engagement and

interaction between user via augmented reality technology.

Next, this application aims to provide engagement and interaction between user and
food menu via augmented reality technology. Lack of interaatitraditional food

menu is another major issue for customer to understand food menu effectively. As
stated in problem statement, customers might find it difficult to understand food
menu with full of lengthy words which resulting in lower expectatidence, a
interactive mobile augmented food menu can transform the boring food order
process into an engaging AR experier®esides, ialsoe | e v at eterestasmice r 6 s
improve the attractiveness among customers. Interacti@masof an essential
element required in the application. Therefore, user's involvement will be more than
usual compared to traditional food menu. In this way, they would tend torooder

unusual dishes they had no prior knowledge of.

Bachelor ofComputerScience(Honours)
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CHAPTER 1: INTRODUCTION

3. To embedphoto of food ingredients used and nutrition information in the
food info page for user to learn and understandthe food calories and

ingredients.

Besides, this application aims to enhancefoloel nutrition knowledge of the user.

This application will embed food nutrition information and food description in food
information page as well as part of the dish for user to learn and understand the food
calories and the used of food ingredients. &fae, user can knowhe used of
ingredients and food nutrition information they had no prior knowledge of. In this
way, they would tend to order more unusual dishes that restricted by their food and
ingredient knowledge especially the one who have dietstyictions.User who

does not have basic knowledge about the food nutrition can also easily understand

and learn while they are ordering the food.

4. To implement AR technology on food menu tavercome communication

gaps and language barriers of user durig food ordering process.

Communication gaps and language barriers during food ordering is a crucial
problem faced in the restaurant and culinary industry. As stated in problem
statement, customers with different native language may have difficulties to
understand the information provided in the food menu. By applying AR technology
on food menu, user will be able to understand through the illustration of food using
AR instead of understanding the provided information in words. A picture is worth

a thousandvords. AR is easier to use and more dsendly as compared to the
traditional food menu. With AR, it can provide immersive experience towards target
audience, benefit those customers who have trouble on reading as well as overcome

the issues of languadparriertoma k e travell ersd food expe

Bachelor ofComputerScience(Honours)
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CHAPTER 1: INTRODUCTION

1.3 Project Scope

The scope of this project is to focus on the development of Augmented Reality
(AR) based interactive food menu mobile applicatibinis project will be developed
in Android versiorand thisapplicationis a Markerless based Augmented Red#tiR)
where it does not requirespecialmarker 0 be det ect edltdogsngp honeo
require prior knowledge of a userd6s envil
scene and hold it to a fixed point in spachis project can allowserto virtually
preview their food menu choices before making an order. The AR food menu can allow
userto point their smartphone devicegsla physical environmet view anAR based
content. With this Markerless AR it placesvirtual 3D objects in the physical
environment depending on the environment
markers. Markerless AR experienoaseliminate the need for object tracking systems
due to theadvancements in cameras, sensors, procesand algorithms capable of

accurately detecting and mapping thefeatld.

Hence, it cardirectly render realistic 3D scenes in Addd provide usetthe
virtual view in different angles and dimensionsAd®® 3D food model This project will
consist often AR 3D models ofrestauranfoods such aburger pizza french fries
pancake snacks, and desserfhis project aims to focus on displaying virtual food
which consist of multiple 3D digital rendering photographs of food on the pléate.
the AR technology,tican displayfood in AR 3D modelswhere all the model
dimensions are identical to the food yheresentwhich candisplay an ppropriate

representation of both appearance and portion.

This project will focus on the function which camovide an overview 08D
food modelwhich allows userto perform drag and moyeotate and perform scaling
by enlarging or minimise the illustration of foodence, it engages customers and
provide interaction with users in the restaurant when they are ordering thé kied.
project can provide user to wan different angles and dimensions of 3D virttcadd.
Besides, lte implementation ofAR technologyin food menu appcan be easily
navigated fromu s e smargphone with mouttvatering imageso thatthe issues of
language barrier can be resolvdd addition, it can alsoprovide easy access to
important information about théod ingredient and nutrition value of dishes to

improve theood selection procesand to enhance user experience when dining. In this
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way, it can create a unique atmospherat compliments the meal. The proposed
application willcombine augmented reality technolagyprovide information about
food on the menu which can provides more realistic and vibrant images than the

existingprinted menu

1.4 Impact, Significance andContribution s

Due to the recent improvement in the quality of life and the increasing of interest
in food, the number of people looking for restauramdspecial foods has increag
significantly. Customervho visitsthe restaurant are interested to knowubed offood
ingredients as well as the information about the origin, cooking method and efficacy of
the food.However, most of the restaurant still maintain the original business mode
wheremost of the menus served are simple and consistseugraimageswith text
Those traditional printed menu causes a difficulty for restaurant to come up with a
unique selling point in an oversaturated food indugis/the digital trend continues,
innovative and creativity has become one of the biggest challenges in $batpe.
Therefore, this project has introduced an AR technology wiitigs an innovative
and unique idea to stand out from all the competifidns. AR food menu will become
an efficient marketing tool for any type of restaurarithis proposed solution has
introduced a smart device interactive food menu that would contain an augmented
reality featuresvith some useful function. It will be reproduced in 3D with the help of
photogrammetry mthod. This project can show how the merge of culinary arts with

technology that can help to assist in building trust between restaurants and customers.

Nowadays, creativity and visual depiction can be vahsshe of thevaysto
elevatecustomersnterestwhen they patientlprderfor their mealsWith the proposed
AR food menu, it can bring benefits and convenience to the user and restaufaisurs.
project has introduced an AR technology which is an innovative and unique idea to
stand out from allhe competitorsThis application provides a more precise and easier
platform that can allow uset® view virtual food in 3D models which display an

appropriaterepresentation of both appearance and portion.

With adoption of AR technology it will be interesting
food experience visually with augmented reality to meet their expectdtidhss way,

food industry businesses can provide more engagement with their customer in a new
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creative and innovative wayh€& project shows the benefits of incorporating a digital
food menu withaugmented realityo promote the immersion of user experience and

elevate the gourmet food experience in the culinary world

1.5 Report Organization

This report is organised into Gapters: Chapter 1 Introduction, Chapter 2 Literature
Review, Chapter ystem Methodology and ApproacBhapter 4System Design,
Chapter5 System Implementation and Testing, ChapfiesystemEvaluationand
Discussion, Chaptét Conclusionrand Recommendation

The first chapter is the introduction of this project which includes problem statement
and motivation, project scope, project objectives, project contribution, highlights of
project achievements, and report organisation. The secamdechs literature review
thatcarried out on several existidgigmented Reality (ARapplications in the market

to evaluate the strengths and weaknesses ofaggutitation Besides, paper reviewed

on journal articlesof Augmented Reality based food mesystemand review of
existing technologietias beercarried outin this chapterThe third chapter ishe
overviewof system methodologgnd approach. Thaverall system flow diagranuser
requirementssystem architecture diagrametwork diagramuse case diagranuse

case descriptioandactivity diagramhas been discussed in this chapter.

Thefourth chapter is discussing theasview of system desigiThis chapter describes

in detailonhow the projet is developedThe topdown system design diagrasuch as

system flowchart, system block diagram, user interdacistoryboargsystem modules

and featuredas been carried outhe ffth chapter is regarding the detailssystem
implementation. This chapter describes how to implement thénardware and
software setup on theystemBesides, system operatiossftings and configuraticof

project has been discussed in this chagtarthermorethe sixthchapter reportshe

system evaluation and discussion. The system testing, performance matrices and testing
result has been carried out. Moreovermject challenges, objective evaluation and
novelty of the project has been discussed in this chapter. Lastly, the lastrdkap

discussing the conclusion and recommendaticdheprojecfuture enhancement
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CHAPTER 2: LITERATURE REVIEW

In this chapter, some relative work that have been done by other researchers and
developers will be presented. Theaee two papes, and four existing apps were

reviewed in this section.

2.1 Review on Journal Articles

2.1.1 Papers Reviewedon Design and Implementation of Augmented Reality

Based Food Menu Guidance System

In the past few years, many researchers about Augmented Reality based system
have been done by researcher in different field. The research in Ateginieeality
(AR) based Food Menu Guidance System was dond2byThey claimed that
augmented reality technology is used to guide the food menus and grafting all the food
to the customers who visit the restaurant. The food menu guidance system provided
augmented video that consist of variety information on a smartphone or tablet PC. The
proposed system uses AR technology and video content that combined information of
the food on the menu. Thus, the food is more realistic and comes with appealing rich
visud effects and with lively video as compared to provide only the food information
on the existing menu board in the form of simple image. Therefore, it will be more
convenient to the guests where they can know the fun food origin, cooking process as
well asthe nutrients of the food. Augmented reality creates all environments with
computer programs unlike the virtual environment that the user sees and feels. Various
information such as data, images, and 3D models can be added to the beam and the
informationis superimposed and displayed on a smartphone or a tablet. Augmented
reality creates virtual objects in the original environment. It is a technology that makes
the food look like an object before serves to the guests. The example of AR systems
that relatedo food as shown in Figure 2.1.1.1
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Item Example of AR systems

Table
Manners
Education
System

AR
noodles

Menu
AR

Figure 2.1.1.1 Augmented Reality Systems Related to[Bpod

In this paper, e cooking procestor each food through the menu boamid
ingredients of origin are provided as a video through augmented reality. They have
proposed a new version of guidance systemch can guide to the suggested menu
board The system is a menu board that using the camera of a smartphone or a tablet
PC. When it is illuminated, it will align on the food menu and the food menu is
recognized and match it over the food which can provides a variety of information about

food in the video.

For this purpose, video augmented reality is divided intodteps where the
first step is to provide service using smartphone or tablet so that the PC can identify
and recognize the food on the menu board. This is the step where it can store image and
extract the feature points. Then, the second step is to fdarthiamenu board using
the extracted feature points. With this feature points, it can match and play videos in
each different location with high accuracy. The preliminary steps for menu image
recognition as shown in Figure 2.1.1.2 and the architectureuitding a feature
database as shown in Figure 2.1.1.3 The steps for menu recognition and enhanced video

as shown in Figure 2.1.1.4
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Step Description

Shoot the menu board with the tablet
1 PC's camera. Build an image database
for the menu board.

The feature points of the images stored
2 in the menu image database are
extracted.

Store the extracted feature points in the
database.

Figure 2.1.1.2 Preliminary Steps for Menu Image Recognjfipn

8 a

Menu board

irn.urrgc

i

T
=== E— i :
' Camera : ! t
] [ [ 1
| proview | ===121 festure points |
1 handler ' H P '
b 3 :

points
DataBase

still image
DataBase

Figure 2.1.1.3 Architecture of Building a Feature Databgye
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Step Description
Shoot the menu board with the tablet
PC's camera.

1

Extract feature points for acquired
images

Simularity check is performed on the
3 stored feature database using SURF
algorithm

When the wvideo 1s matched, the video 1s
loaded and matched to the screen

_ If the mmages do not match, execute
step 1 again.

Figure 2.1.1.4 Steps for Menu Recognition and Enhanced Yafleo

For the menu board recognition and video enhancement stage, Figure 2.1.1.5
below shows the proces$ enhancing the video by recognizing the menu board. First,
the camera of the smartphone or tablet PC point to the menu board to acquire the camera
image. The feature points will then be extracted from the acquired image. In camera
footage, the extractdeature points will be stored in the feature point database. Then,
it used the SURF algorithm to check the points for similarity and perform an attempt to

match the image.

& @

Camera Display

3
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] '
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Figure 2.1.1.5 Architecture of Menu Board Recognition and Vigrdtancement
Stag€2]
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When the matching is made, the camera image ftayxfeame is tracked, it

coordinates to match the video using the following formula as shown in Figure 2.1.1.6

i-H]l o £ 1, i-"'_-ul
fig) iy finy 4| |0
Z figy flgn £ilqq 4| | 2,
1 0 0 0 1/]1)]

LJF!

Figure 2.1.1.6 Calculation of Camera Coordinate Systgm

The X, Y¢, Z, denote the camera coordinate system, andYx, Zm, are the
coordinate system of the reabrld image which is the menu board. Thg,R,, €,
Rs3 means the rotational components ard Tl, T, means a moving transformation
vector . It has been suggested by (Kato
Ri1, Rz,  ész3andRT, Ty, T, it can perform rotation and translation for each frame
of the next video and display it on the screen of the smartphonefigtine of the

calculation of enhanced video location, scale and rotation as shown in Figure 2.1.1.7.

Camera coordinate

Figure 2.1.1.7 Calculation of Enhanced Video Location, Scale, Rof@jon
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2.1.2 Papers Reviewed on Digital Food Menu Application fdRestaurants Based

on Augmented Reality

This paper introducednaaugmented reality application developed by the
researchers based on the android platform for the restaurants. In the proposed
application, a consumer can view realistic 3D modeltheffood items available in
restaurant virtually using augmented reality technology. This project is mainly focused
on displaying a realistic 3D model of the food item that is rendering on the sticker and
i's seen through t he ingthiscornceptdteevenduser canseae r a .
the food in its regular and actual serving size, thus providing help to make greater order
choices as it can visualize any food item available in the menu. It can also save the time
for consumer where they no needpend imagining the food item from regular verbal
description of the dish. Besides, the proposed application has several features such as
wine classifier where user can scan a wine bottle and predicts the brand of the wine.
The researchers have also depelb an interactive chatbot in the system which can
guide user for making a perfect foodds <ch

SCAN THE STICKER

ON THE TABLE TO VIEW THE FOOD MENU

Figure 2.12.1 Ul of Dessertsategory withundetectedticker [3]

Chocolate Cheesecake

Figure 2.12.2 Displaying of 3DModel ofSelectedFood Item onScreen([3]
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To implement this idea, the researchers have proposed development of an AR
application using the registering image target in the Vuforia SDK and then rendering
an 3D object over it when the image target is scanned through a mobile device. This
paper discused about the application in which a 3D model is overlay on the image
where the image target is savada preprocessed database of Vuforia SDihich is
implemented using the principle of FAST algorithm as the Vuforia SDK uses the image
recognition3. When the user clicks on any of the
if the correct image target is detected and then render the 3D modelfobthitem on
the image target accordingly. According[8), the image target is being distinguished
by making use of the FAST algorithm (Features from Accelerated Segment Test),
which is a detection method that used to extract feature points andnrag& targets
in the computer vision taskdence, researchers have making use of the AR framework
of Vuforia Library in Unity 3Dto develop the proposed systefle preliminary steps

for digital food menu image application as shown in Figure 2.1.2.3

Figure 2.12.3 Block Diagram of Digital Food Menu Application Based on
Augmented Realitj3]
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2.2 Reviewof the Existing Applications
22.1 Kabag AR Application

Kabag AR aplication has developed a revolutionary tool which can allow the
catering industry to radically change their way to present the food menunmotrative
way to cater their customer needs. Accordinfijp6 Kabaqgq was founded i
has optimized a proprietavyay to capture and generate 3D models of food that many
observers find4mealei stthiacc. 66tlheevi aebaqgq AR
launched in the first quarter of year 2018, where it started on a menu for the Bareburger
| ocati ons iKabaghbas wmplernenteld anGAR technologtich can allow
customers to visualize the menu board through a process of digital rendering and
photography in 3D. Kabaq uses advanced scanning technologies taongd#tehigh
gualitiesof 3D model. A dish is photographed in higksolution pixels from a variety
of angles which then optimizes it in one file with different AR formats. It then can be
distributed to Facebook, Instagram, Snapchat, or any other websites. In this way, it can
creat an immersive Facebook and Snapchat experiences as well as immersive shopping
experience on social media. Using the smart device technology, the food menu can be
presented in 3D with rich visual effects which can enable customers to make informed
food chacesto meettheir expectationdJsers can see the amazing food on their table
by using Kabaqg AR app whiatan allow them to make their choice more eadilye
AR view of the Kabag AR app as shown in Figure 22.1

Figure 2.2.1.1 Interface of Kabag AR applicat{ih
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The Kabag AR app has providdzenefitto adjust the angleThe virtual food
menu can be rotated in several angles. Users can also move and drag the food to the
desired places. It can used to provide the interaction between the customers and food
menu as well as enhance user dining experieéffoey can also zoonm or zoom out
on the 3D food model. Besides, itasailable on several platform such as Facebook,
Instagram, and Snapchdthere will be a QR code on the printed menus which can
allow users to see AR imagery of the food on their smartphone, by poimtingamera
at the Snap code while they are inside their Snapchat app. With the AR imagery, it can
boost the impact when users aréering outside of the restaurafmhis applicationis
also supported on bot®S and Androidvith offline featuresTherefae, wsers do not
require the internedccess to enté€abaqg AR app. In addition, theigalso a filtering
function that provided in this app. Users can filter the restaurant types by food
categories as well as search their favourite restaurant by datedrieeywordslt will

be more optimized and responsive to give customers exactly what they are looking for.

AlthoughKabaqg AR apgas much more advantages, thare are also some of
limitation in this application. Firstly, there is no foodtritional informationin the
application. Since users nowadays tend to practice healthy lifestyle and focus on
balance diet. Thus, the nutritional information will playirsportant role in the app. If
users are the one who need to maintain balance diet, they need to search the information
by themselves. Besides, therens video and audio embeddewside the Kabaq AR
app. The video and audio sound can used to enhanceghexperience and improve

the quality of AR app.

Those limitations can be resolved by embedded the nutritional values and
information of the food into the system. The food information and nutritional values
can act as a supporting information which cap keease the readiness of users. Users
can also understand the calories and nutrition values in the respective food menu. This
can help customers to choose their desire dishes more easily. Besides, the audio and
video should be introduced in the new syst it provides immersive user experience
with video and audio sound which can connect between food menu and user during the

ordering of food.
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2.2.2 Quytech AR Application

In recent yearsthe food industry sawa potential of AR that can be usetb
improve consumer interet.s ( Quyt e c h AR,QuyiechdAR pp@ilowednt o u't
catering industry to incorporate their food menu to connectusiinsvia smart devices
such asmartphoneé.The food industry is much dependent ontooser experiences.
Hence, AR food menu is a unique way to connect the customer and grab their attention.
Quytech AR food menu displays virtual food which consist of multiple 3D digital
rendering photographs of food on the plaviding user witha fun and immersive
experiencelt endorsesand encouragesood products by delivering immersivaR
experienceThroughQuytech AR apprestaurant businesses can provide engagement
with their customers in an innovative way. The interface of Quytech AR&phowm
in Figure 2.2.2.1

Figure 2.2.2.1 Interface of Quytech AR applicatiéh

The strength of th@uytech ARapp include that customer can view a live demo.
It has the advantage which similarly to Kabaq AR app where the customers can view
the virtual food menu with ultraigh quality in 3D models. All the model dimensions
are identical to the food they presemhich can display an accurate representation of
both appearance and portion of food. Besides, user can also find the famous restaurant
with Quytech AR app. It provides the filter function for the usesdarch for their
favourite restaurant. Moreover, Qagh AR app does provide the food nutritional
information and the ingredient they used to make the food. Therefore, users can know
the ingredients and portions of the food as well as the nutritional values that contain
inside it.
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However, there are some of the weakness and limitation with the Quytech AR
app. First, it is an online application. Users need to access the Quytech AR app with
internet. If the restaurant did not provide free internet or the users do not have their own
mobile data, they cannot access the Quytech AR app to view the virtual food menu in
3D models. On the contrary, they can only view the traditional food menu in 2D image
with some description. Besides, the 3D food model cannot be drag from one place to
anothe. Users need to press the reset button and point at the places they want if they
need to move the food model. Thus, it cannot provide the interaction between food
menu and users since they could only view the model in a fixed manner. Besides, there

is novideo and audio sound embedded in the system which similarly to Kabaq AR app.

The limitations of the Quytech AR app can be resolved by implementing an
offline application. In this way, user can access Quytech AR app at anywhere and
anytime without usinghe internet. Besides, the function such as move and drag should
be embedded in the app to enhance the interaction with the users where they can drag
the food model to their desired place. Lastly, a boikideo and audio sound should

be also introducedhithe new system to engage users.
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2.2.3 Menu AR Application

Menu AR application introduces a creative way to increase the effectiveness of
cuisines with its detailed information. Through this app, customers can see a live demo
of thefood preparation process with a clear preview. Besides, there is a filter option
which can allow user to filter the food categories and search for the restaurant by
entering related keywords. There is also a GPS tracking system which can track the
user curent location. Besides, Menu AR app has the cart function where user can add
their desire and favourite dishes into the cart list. User can also delete the dishes from
their cart list if they have changed their mind. Besides, there are the food information
and prices stated in Menu AR app to allow users understand the ingredients and prices
of food. This AR application has also provided the user with an option to view the food
model in 3D image or AR image. Therefore, user can watch the dish from alirsides
360 degrees mode as well as zoom in and zoom out the food with augmented reality
feature. In this way, customers can gsecomposition and every detail of the dishes.
Hence, it provides a better understanding of the food menu and allow users odder foo

more easily. The interface of Menu AR app as shown in Figure 2.2.3.1

VITIMSKAYA... 120/130/50

potatoes fried with wild
mushrooms, garlic and herbs

- W

erved in the
shell, laid on a bed of blue sea

Figure 2.2.3.1 Interface of Menu AR applicati@h
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The disadvantages of the Menu AR app include that there is no food nutritional
information and the use ofgredient in this application. Besides, the food model cannot
be moved to other places. Users need to drop the AR image and place it again to the
places they want. Hence, it is lack of interaction between the user and the food menu.
In addition, there isno video and audio sound in Menu AR app to enhance user

experience.

Those limitation can be resolved by applying the food information and food
nutritional values in the new AR application. Next, the function such as move and drag
should be introduced tdlaw the flexibility of the food model. Besides, a buitvideo

and audio sound should be also embedded into the new AR application.
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22.4 JARIT AR Application

JARIT AR application is a new world in the food and beverages industry. This
augmented reality application allows user to preview their potential order in 3D model.
JARIT team has created realistic 3D images of dishes in the menu and showcases them
throughAR with the help of photogrammetry. JARIT enables its partner restaurant
makes their food products more attractive to their customer through ‘wateghing
visualization of the dishes. The JARIT app is a substantial addition to the menu, making
the choosig processes more fun and compelling for customers. In this JARIT AR app,
it consists of a menu page with different categories of food such as sushi, pasta and
pizza, burger as well as coffee and dessert. User can visualize the high quality of 3D
food modéwhere the dish is photographed in high resolution pixels from a variety of
angles. Besides, there is also an option button which can allow user to know the price,
food ingredients and nutrition value of each food product. Besides, there is a phone
captue function which can prompt the usecapture different angle of the virtual food
and save to album as well as share it to the social mHEtiaugh the JARIT AR app,
user can alsadd their desired food into the favourite list for future referencetidn
way, it canelevate the gourmet food experience and promotes the immersion of user
experience while they are ordering the fodbe interface of Menu AR app as shown
in Figure 2.2.4.1

Price: 3500 AMD

Figure 2.2.4.1 Interface of JARIT AR applicatigh
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One of theweaknessesf this application is that it does not provide flexibility
for user to drag the food from one place to another. User can only view the food model
on the image target that have been provided. Hence, there is lack of customer
engagement since it cannot yicte the interaction between food menu with users.
Besides, there is no video that <can prom
well as lack of audio sound embedded in the system which can used to enhance user

experience.

The limitation of JARIT ARapp can be resolved by adding some extra function
such as darg and move to enhance the flexibility of 3D food model. Besides, a
promotional video should be introduced in this system to attract more customer for
upselling and crosselling. Lastly, the audisound should be also embedded into the

A

system to engage the users efevateu s er 6 s i nterest .
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2.3 Summarize and Comparison BetweeReviewed Systems andi®BposedSystem

TABLE 2.3.1Table of Comparison BetweenReviewed Systems andri@posedSystem

Features/ KABAQ AR QUYTECH AR Menu AR JARIT AR Proposedsystem

Application Application Application Application Application - Signature by Nosh
Application

Platform Android & iI0OS Android Android & iI0OS Android & iI0S Android

View in 3D Model Yes Yes Yes Yes Yes

View in Different Angle| Yes Yes Yes Yes Yes

Rotation Yes No No Yes Yes

Scaling Yes Yes Yes No Yes

Drag and Move Yes No No No Yes

FoodDescription and | Yes Yes Yes Yes Yes

Prices
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Food Nutrition No Yes No Yes Yes

Information

Offline Yes No No Yes Yes

Video / Audio No No No No No

Animation Yes No No No No

Social Media Upload Yes No Yes Yes Yes, need to upload
using sociamedia
platform

Cart List / Favourite List| No No Yes Yes Yes

Location Tracking No No Yes Yes Yes
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CHAPTER 3: SYSTEM METHODOLOGY/APPROACH

In this chapter, an overview of design specifications, systegthodology user
requirementssystem architecture diagram, network diagrase case diagram, use

case description and activity diagram for this proyatitbe presented.

3.1 DesigrSpecification
3.1.1 Overview of Methodologes

This project will focus on the agile development. The aim of the agile method is
intended to deliver software quickly and able to meet the changing requirements. It can
be used to reduce the overheads in the software process. This methodology can
systemd#cally overcome all the problems arise to make sure the project working well.

It can also be used to make sure all the project objectives have been achieved after the
application has been completely developed.

Therefore, the Addie model has been idtroed to apply in this augmented reality
food menu app. The Addie model has been chosen as our methodology to develop this
project because a good planning can ensure project aredefieied and project
objective can be easily achieved. This Addie modeisist of five stages of a
development process which is analysis phase, design phase, development phase,

implementation phase and evaluation phase. The screenshot of Addie model as shown

N
=

\ )

Implementation Development

Figure 3.1.1.1 Screenshot of Addie model

in Figure 4.1.1.
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Each iteration of development process is divided indidfférentphases, which

includeanalysis, design, development, implementation, and evaluation.
Analysis

In the analysis phase, problem statement and project objective has beeatefividt.

The existing applications and journal articles about the augmented reality food menu
are compared and reviewgsget the information which can help the project working
well in later stagelUser requirements are gathered, analyaad documented in the

form of user stories.
Design

In design phase, system diagramd flowcharthas been drawn to present the system
flow. The project interface has been created by designing a stwdyvih lowfidelity
prototype.

Development

In development phas@rogramming and coding tia been carried out to produce a
desired outcome based on teeearchAfter that, the finaprototypehas been produced
and build it on the android phone to tést functionality of the application.

Implementation

After theapplicationcompletedjt will be tested by supervisor. The performance and
functionality will be tested to detect unknown mistake and errors occur. The testing

phase will be repeated until #itie erros arefixed properly
Evaluation

Review andeedbackwill be madeduring the evaluation phase. Bevaluation phase
can used toneasure the effectiveness of application to ensure it is in line with the user
needs. After all the testing, questiame and interviewsiill be conductecndreleased

to the end user.
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3.12 User Requirements

TABLE 3.12.1 User requirements(User Module)

No. | As a | want to So that
1 User view food in AR 3D model| | can know theappropriate
representation of both
appearance and portisize of
food.
2 User drag and move AR 3D foo| | can have an interaction with
model the AR 3D food model.
3 User rotate and scale AR 3D foq | can view the food in detail.
model
4 User cl i ck Iiuw®eimon | can remove the existing 3
food model and placed a ne
3D food model.
5 User view the food image with | can havean overview of food
some description
6 User view the food price | can decide the food that are
affordable.
7 User search for a specifitood by | | can find the food that | want.
key in related keywords
8 User add the food into wish list | | can decide whether want to
purchase it later.
9 User add the food into shoppin | can purchase my food.
cart
10 | User view mywish list page | can know my favourite food
11 | User view my shopping cart list| | can know the quantity of my
food product and total amoun
12 | User choose different paymer | can pay via card payment of
method cash on delivery.
13 | User view my profile | can check my personal
information and profile
picture.
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14 | User change my profile | can edit my username, ema
phone number and change n¢
profile picture.

15 | User reset password | can change a new passworq
in case | have forgot my
existing password.

16 | User view the food description | | can have &etter
understanding about the food
that had no prior knowledge
of.

17 | User view the food ingredients | | canknowthe used of

used ingredientdo prevent dietary
restrictions.

18 | User view the food calories | can select the food accordin
to my diet plan.

19 | User view customer gallery | can have a look on the
restaurantos
the quality of food.

20 | User type some messages in th | cansend feedback to the

contact page restaurant directlyia email

21 | User click r est aulcanaccessdirectlytothe

link in this application restaurant és
searchingpn Google.

22 | User view r est aur|lcanmake aphone call to the

number restaurant.

23 | User view the location of lcanknowthe est aur

restaurant location, distance from user
current location and estimate(
arrival time.
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TABLE 3.12.2 User requirements(Admin Module)

No. | As an | want to So that

1 Admin view user report | can know the user details
such as user email, usernamé

and user phone number.

2 Admin searchfor user by key in| | can view all the details of the

related keywords username | USEr.

3 Admin add food products | can upload food image and
input name, priceand type of

the food product.

4 | Admin view order report | can know the order details
such as order ID, username,
date, time, address, and

payment mode.

5 Admin searchfor order by key in| I can view all the foo@rders
related keywords date on the specific date.
6 Admin view the summary of foo( | can know the food items ang

order by each order ID food quantity that have been

ordered by customer.
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3.2 System Design Diagram

3.21 System Architecture Diagram
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Figure 3.2.1.1 System Architectu®iagram
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Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 30

Database Server (Firebase)

Visual Paradigm Online Free Edition



CHAPTERS3: SYSTEM METHODOLOGY

Based on thd-igure 3.2.1.1 system architecture diagram and Figure 3.2.2.1
system network diagram e st a u r acan Usenobiéegmoneror tablgb access
web server and update the database regardingatiety offood productsThey can
update thdood menu by inputting theame, price andcategoryof food productsas
well as upload food image thefood menu systenThen, all the food information will
be stored into the database serBasides, admin camiew each of theuser report
details such as user emaifername, and user phone numddégr user has created an

account using the food menu system.

On the other hand, user can use their magtileneto access théod menu
application viaweb server of the applicatioAfter admin has updated the food menu,
user can login the system and view the food menu in advance before they reach the
restaurantUsercan view the AR 3D food model by clicking the camera butidmow
the appropriaterepresentation of both appearance and porine of food. Besides,
they carhave some interaction with the food modeldgyforming variety of function
such as drag and move, scale, and rotate the AR 3D food model in ovitaw tine
food in detail.User can also add their favourite food into wishand shopping cart.

After they have added to the cart list, they can made payment via cash on delivery or

card payment.

After payment donefood order will be stored inside the database sevhah
is known ag-irebaseThen, the admin can login tbe admin page to view order report
with order details such as order ID, username, date, time, address, and payment mode.
Besides, they can also view the summary of food order by each order ID. In this way,
they know thedotal food items and food quantitihat have been ordered bgch of the

customer.
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3.2.3 Use Cas®iagram

Augmented Reality Food Menu System
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Figure 3.2.3.1 Use Case Diagramf AR Food Menu
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3.2.4 Use Case Description

TABLE 3.2.4.1Use Case DescriptionfF001] Register

Use Case ID UCO001 | Version 1.0
Use Case Register
Purpose To authenticate the user and protect their private content to
prevent unauthorised access to the system.
Actor User
Trigger User launches the application.
Precondition User has not registered the application.
Scenario Name | Step Action
Main Flow 1 User launches the application using smartphone.
2 User clicks [Create New Account] for Sign Up
3 System requests for the input of username, phong
number, email, and password.
4 User inputs the username, phone number, email,
password.
5 System validates the wu
6 System displays aumess
and redirects user to Home Page.
Sub Flow - -
Alternative 3.1 User inputs invalid username, phone number, em
Flow - Invalid or password.
Username, 3.2 System validates the username, phone nuneieayl,
Phone Number, and password.
Email or 3.3 System displays an err
Password Requiredo, fAPhone Numb
Requiredo, APassword M
3.4 Back to Main Flow Step 3.
Rules -
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TABLE 3.2.42 Use Case DescriptiofiF002] Login

Use Case ID UC002 | Version 1.0

Use Case Login

Purpose To authenticate the user and prevent unauthorised access t
system.

Actor User

Trigger User launches the application.

Precondition User is not logged in.

Scenario Name | Step Action

Main Flow 1 User launches the application using smartphone.
2 System requests for the input of email and passw
3 User inputs the email and password.
4 System validates the email and password.
5 System di splays a mess

and redirects user to Home Page.

Sub Flow - -

Alternative 2.1 User inputs invalid email or password.

Flow - Invalid 2.2 Systenvalidates the email and password.

Email and 2.3 System displays an err
Password 2.4 Back to Main Flow Step 2.

Rules -
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TABLE 3.2.43 Use Case DescriptiofiF003] Forgot Password

Use Case ID UCOO3 | Version 1.0
Use Case Forgot Password

Purpose To allow useto resethe password

Actor User

Trigger Userclicks [Forgot Password] in the Login Page

Precondition Userhas forgot the password.

Scenario Name | Step Action
Main Flow 1 User clicks [Forgot Password] in the Login Page.
2 Systempop-out dialogue box andequests for the

input ofuseremail.

User inputs the emalib receivepasswordeset link.

4 System performs sultow according to theisets
input.
Sub Flowi Yes | 4a.1 User cliclsfi Y elmutionto reset password
for reset 4a.2 System validates the email
password System sends a reset |
4a.3 System closes thdialogue box and displays a

message fAReset Link Se

4a.4 System redireatiserbackto Login Page.

Sub Flowi No |4b.1 Userclicks @ buttonto reset password.
for reset 4b.2 System closes the dialogue box and reduset
password backto Login Page.
Alternative 2.1 User inputs invalid email.
Flow - Invalid | 2.2 System validates the email.
Email Address | 2.3 System displays an err
Format isNotSent o.
24 System redireaiser backo Login Page.
Rules -
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TABLE 3.2.44 Use Case DescriptiofF004] Home Page

Use Case ID UCOM | Version 1.0
Use Case Home Page
Purpose To allow user to select options ldbme Pagef-oodDetails

Page Search for Food/ishlist, Cart ListPaymentProfile, AR

CameraAbout, Customer Gallery, Contact us and Location.

Actor User
Trigger User successfully login to the system.
Precondition User is on thé.ogin Page.
Scenario Name | Step Action
Main Flow 1 System displays a list of optiofar user.
2 System requests for th
3 Users clickdifferenticons to perform different
functions.
4 System performs sultow according to the user's
options
Sub FlowT da.l Usess click the[food imagdg to view in details page
Food Details 4a.2 System validates the input of options.
Page 4a.3 System redirects user BetailsPage.
Sub FlowT 4b.1 Users clickf Favouriteicon] to view Wishlist items
Wishlist 4b.2 System validates the input of options.
4b.3 System redirects user Wish List Page.
Sub FlowT 4c.1 Users clickfCarticon] to view shopping cart items.
Cart List 4c.2 System validates the input of options.
4c.3 System redirects user @at ListPage.
Sub Flow1 4d.1 Users clickiBuy Nowj button to make payment.
Payment 4d.2 System validates the input of options.
4d.3 System redirects user to Payment Page.
Sub Flow1 de.l Users click{Profile icorj to view profile information.
Profile 4e.2 System validates the input of options.
4e.3 System redirects user to Profile Page.
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Sub FlowT 4f.1 Users clickfCamera icohto launch the AR camera
AR Camera function to view the food in 3D models.
4.2 System validates the input of options.
4f.3 System redirects user to AR Camera Page.
Sub FlowT 49.1 Users click thgsearch bgrto search for the name o
Search for foods in the system.
Food 49.2 System validates the input of options.
49.3 System redirects user to Search for the food.
Sub FlowT 4h.1 Users click the hamburger icon to view more info.
About 4h.2 Users click thgAbout] to view the food ingredients
used, food calories, photo, and story of the restau
4h.3 System validates the input of options.
4h.4 System redirects user to About Page.
Sub FlowT 4i.1 Users click the hamburger iconui@ew more info.
Customer 4i.2 Users click the [Customer Gallery] to view the
Gallery photos and pictures of
4i.3 System validates the input of options.
4i.4 System redirects user to Customer Gallery Page.
Sub FlowT 4j.1 Users click the hamburger icon to view more info.
Contact us 4j.2 Users click the [Contact us] to send email and

feedback to the restaurant.

4i.3 System validates the input of options.

4j.4 System redirects user to Contact us Page.
Sub FlowT 4j.1 Users click the hamburger icon to view more info.
Location 4j.2 Users click the [Locat

location.

4.3 System validates the input of options.

4j.4 System redirects user to Location Page.
Alternative - -
Flow -
Rules -
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TABLE 3.2.45 Use Case DescriptionfF005] Food Details Page

Use Case ID UCOG | Version 1.0
Use Case Food Details Page
Purpose - To allow user toview food informatiorin detailssuch as
product name, food price and food category
- To allow user to adtbod items into wish list or shopping car
Actor User
Trigger User clicks variety offood imagefrom theHome Page.
Precondition User is currently in Home Page.
Scenario Name | Step Action
Main Flow 1 User clicksthe selectedood imagein HomePage.
2 System val i dabasedon theslected
food image.
3 Systenredirects user to theelected-ood Details
Page.
4 System performs sultow according to the user's
option.
Sub FlowT 4a.1 User clicks AR Camera button.
Click AR 4a.2 System validates the wu
Camera Button | 4a.3 System redirect user to the AR Cam8raeen
Sub FlowT 4b.1 User clicksplusbutton.
Click Plus 4b.2 Systemincreases the quantity fidod items based on
Button user6s input.
Sub FlowT 4c.1 User clicks minus button.
Click Minus 4c.2 System deducts the quantityfobd items based on
Button user6s input.
Sub Flow1 4d.1 User clicks Add to Cart button.
Click Add to 4d.2 System validates the wu
Cart 4d.3 System di splays a mess
selected food items into the shopping cart.
4e.1 User clicks Add to Wishlist button.
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Sub FlowT de.2 System validates the wu

Click Add to 4e.3 System displays a mess

Wishlist adds selected food items into the Wishlist.

Alternative - -

Flow -

Rules -
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TABLE 3.2.46 Use Case DescriptiorfF006] Search for Food

Use Case ID UC006 | Version 1.0

Use Case Search for Food

Purpose To allow user to search for the existing food items in the sys
Actor User

Trigger User clicksthe search bdood imagen the Home Page.

Precondition User is currently in Home Page.

Scenario Name | Step Action
Main Flow 1 Users click the search biarthe Home Page.
2 User input the keyword of foagameto search for
theexistingfood items in the system.
3 System reads i nputnameor
from user.
4 System validateE 0 0 d mame mo s
5 System di splays f oofabd s
i t emades
6 User del eted the food
7 System redirect user to Home Page.
Sub Flowi - -
Alternative 3.1 User inputs invalid fo
Flow - Invalid 3.2 System reads input for
Food |t ¢ from user.
Name 3.3 System validates food
3.4 System displayempty screen.
3.5 User del eted the food
3.6 System redirect user to Home Page.
Rules -
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TABLE 3.2.47 Use Case DescriptiofF007] Wishlist

Use Case ID UCO007 | Version 1.0

Use Case Wishlist

Purpose To allow user tesave their favourite food into Wishlist Page
Actor User

Trigger User clicks thd-avouriteicon using thebottom navigatiorbar

in the Home Page.

Precondition User is currently in Home Page.

Scenario Name | Step Action

1 User clicks the Favourite icon using the bottom

navigation bam the Home Page.

2 Systenredirects user to the Wishlist Page.
3 System performs sultow according to the user's
options
Sub FlowT 3a.l User clicks selected food image from Wishlist Pad
Wishlist Details to view the details of food.
Page 3a.2 Systemmeads user6s option

3a.3 System redirects user to thespectiveNishlist
Details Page.

3a.4 User clicks Camera icon, Plus and Minus icon, an

Add to Cart icon to perform different actions.

Sub FlowT 3b.1 User clicks remove icons to delete sdedected

Delete Wishlist favourite food items from Wishlist Page.

Food Items 3b.2 System validates userd
3b.3 System di splays a mess

removes food item from

Alternative - -

Flow -

Rules -
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TABLE 3.2.48 Use Case DescriptiofiF008] Shopping Cart List

Use Case ID UCO0®8 | Version 1.0

Use Case ShoppingCart List

Purpose To allow user taddtheirfood into shopping cart.

Actor User

Trigger User clicks the Cart icon using the bottom navigation bar in
Home Page.

Precondition User is currently in Home Page.

Scenario Name | Step Action

Main Flow 1 User clicks the Cart icon using the bottom navigat

barin the Home Page.

2 Systenredirects user to the Shopping Cart Page.
3 System performsubflow according to the user's
options.
Sub FlowT 3a.l User c¢clicks ABuy Now B
Buy Now Page to make payment.
Button 3a.2 System validates user 6
3a.3 System redirects user to tRaymentPage.
Sub Flowi 3b.1 User clicks remove icons to delete the selected fo
Delete items from the shopping cart list.

Shopping Cart | 3b.2 System validates user o

Food Items 3b.3 System di splays a mess
removes food itegCaftr om

Alternative - -

Flow -

Rules -
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TABLE 3.2.49 Use Case DescriptiofiF009] Payment

Use Case ID UCO0(® | Version 1.0
Use Case Payment
Purpose To allow user tanake payment
Actor User
Trigger User clicks the fASBapping SatWwage.k
Precondition User is currently in Shopping Cart.
Scenario Name | Step Action
Main Flow 1 User clicks the fABuy N
Cart Page.
2 System redirects user to the Payment Page.
Userinputname and home address
4 System performs sultow according to the user's
options.
Sub FlowT 4a.1 User chooses Cash on Delivery
Option One: 4a.2 User clicks APay Nowbo
Cash on 4a.3 System réenpuls user os
Delivery 4a.4 System accepisrderand redirects user to the
Success Payment Page.
4a.5 System di splays a mess
Successfully 10
4a.6 User clicks continue shopping and system redirec
user to the Home Page.
Sub FlowT 4b.1 User chooses Card Payment
Option Two: 4h.2 System requests for the input of Card Number,
Card Payment Expiration Date, CVV, Postal Code, Mobile Numb
4h.3 User input valid Card Number, Expiration Date,
CVV, Postal Code, and Mobile Number.
4b.4 User clicks APay Nowbo
4b.5 System reads user6s in
information.
4b.6 System validates Card Number addrd Information
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4b.7 Systems pojut a dialogue box to alert user for thg
confirmation before purchase.
4h.8 User clicks AConfirmo
4b.9 System accepts order and redirects user to the
Success Payment Page.
4b.10 System displaysme s sage fAOrder
Successfully 120
4b.11 User clicks fAContinue
redirects user to the Home Page.
Alternative 4b.2.1 | User inputs invalid Card Numbegxpiration Date
Flow i and CVV.
Invalid 4b.2.2 | System validates the Card Number, Expiration Da
Card Number, and CVV information.
Expiration 4b.2.3 |System displays an err
Date and CVV. l nval i do, AExpiration
I nvali do.
4b.2.4 | Back to Sub Flow 4b.2

Rules

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 44



CHAPTERS3: SYSTEM METHODOLOGY

TABLE 3.2.410Use Case DescriptiofF010] Profile

Use Case ID UCO010 | Version 1.0

Use Case Profile

Purpose To allow user teedit profile reset password and logout

Actor User

Trigger User clicks thdProfileicon using the bottom navigation bar in

the Home Page.

Precondition

User is currently in Home Page.

Scenario Name | Step Action
Main Flow 1 User clicks the Profile icon using the bottom
navigation bar in the Home Page.
2 Systenredirects user to therofile Page.
3 System performs sultow according to the user's
options
Sub FlowT 3a.l User c¢clicked AChange P
Change Profile information included username, email, phone nun
and profile picture.
3a.2 Systemv al i dates user 6s op
3a.3 System redirect user to Edit Profile Page.
3a.4 User clicks profile icon in the Edit Profile Page.
3a.5 System redirects user to the album.
3a.6 User selects a photo from album to add new profil
picture.
3a.7 User edits username, email, or phone number.
3a.8 User clicks save button in Edit Profile Page
3a.9 System r edahtrthesisernaine, emalil,
phone number, and profile picture.
3a.10 System valdptbhat es user 0
3a.ll Systedi spl ays a message
displays the new user profile information in the
Profile Page.
3b.1 User clicked AReset Pa
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Sub FlowT 3b.2 System pojput dialogue box and requests for the
Reset Password input of user new password.
3b.3 User inputs the new password in the dialogue box
3b.4 User clicks fAiYesOo to r
3b.5 System reads wuser6s 1in
3b.6 Systemvalidates user new password.
3b.7 System closes the dialogue box and displays a

message fAPassword Rese

3b.8 System redirects user back to Profile Page.
Sub FlowT 3c.1 User clicked ALogout o
Logout 3c.2 System validates user 6
3c.3 System logout successfully and redirect user back

the login page.

Alternative 3b.3.1 | User inputs invalid new password.

Flow - Invalid 3b.3.2 | System validates the new password format.

Password 333 |[System displays an err
Format Fail edo.

3b.3.4 | System redirect user to Profile Page.

Rules -
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TABLE 3.2.411 Use Case DescriptiofiF011] AR Camera

Use Case ID UCO011 | Version 1.0

Use Case AR Camera

Purpose To allow user viewvirtual food with 3D models which display
an appropriate representation of both appearance and porti

Actor User

Trigger User clicks the Camera icon using the bottom navigation bal

the Home Page.

Precondition

User is currentlyn Home Page.

Scenario Name | Step Action
Main Flow 1 User clicks the Camera icon using the bottom
navigation bar in the Home Page.

2 System validates the compatibility of Google Play
Services for AR in wuse
System redirect user to AR Camera Screen.

4 User clicks one of the food images at the bottom
of AR Camera Screen Page.

5 System r eads theselected fsod.o p

6 User moves their camera around and find a flat
surface such as table or floor for placing the AR
elements

7 Systemtrigger computer generat@gion technology
by scanning the surrounding environment to retrie
augmentedeality contents.

8 Systemdisplaysmultiple white dots on the flat
surface which indicates the 3D food model is read
to be placed by user.

9 User clicks the multiple white dots on the AR
Camera Screen to place tBie food model on the
flat surface environment.

10 System displays the augmented reality contents

successfully on the AR Camera Screen.
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11 System performs sultow according to usés input.
Sub Flow1 1lla.l User clicksthe 3D food model to perform Rotate,
Drag and Scaling Drag and Move function.
Move, Rotate, | 11a.2 System reads the options for the Rotate, Scaling,
Scaling Drag and Move function which performed by user
11a.3 Systemperforms Rotation, Scaling, Drag and Mowg¢
function on3D food modebuccessfully.
Sub FlowT 11b.1 User clicksthe remove button on the top right corn
Remove of AR Camera Screen.
11b.2 System reads the wusero
food model.
11b.3 Systems remove the 3D food model successfully.
Sub FlowT 1lcl User clicked the ACIIcC
Click to Saved left corner of AR Camera Screen.
11c2 System r ead stosavs3b foddsnodelp
11c3 Systemsaveghe 3D food model successfully.
Alternative 2.1 User do not have the latest version of Google Play
Flow i Services for AR.
Incompatible 2.2 System validates the compatibility of Google Play
version of Services for AR in wuse
Google Play 2.3 System displaysapeput message
Services for AR requires the latest version of Google Play Service
for ARO.
2.4 User clicks AContinueo
user to the Google Play Store.
2.5 Google Play Store disp
device isndt compati bl
2.6 User closes the Google Play Store.
2.7 System redirects user back to AR Camera Screen

di splays an error mess

sesi ono.

Rules

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 48



CHAPTERS3: SYSTEM METHODOLOGY

TABLE 3.2.412 Use Case DescriptiofiF012] About

Use Case ID UCO012 | Version 1.0
Use Case About
Purpose To allow user tdearn and understaridod calories and the use|

of food ingredients.

Actor User
Trigger User clicks the About button in tiMore Info Page.
Precondition User is currently in More Info Page.
Scenario Name | Step Action
Main Flow 1 User clicks the About button in the More Info Paggé
2 Systenredirects user to the About Page
3 Userscrolls to view story of restaurant, food
ingredients used, photo of ingredients &bl
calories information.
4 System performs sultow according to the user's
option.
Sub FlowT da.l User clicks fiDrop Dowrd buttonon the togright side
Drop Down 4a.2 System redirect uséackto More Info Page.
Button
Sub Flowi 4b.1 User clicks AOrder Now
Order Now About Page.
Button 4b.2 System redirect user to Home Page.
Alternative - -
Flow -
Rules -

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 49



CHAPTERS3: SYSTEM METHODOLOGY

TABLE 3.2.413Use Case DescriptiofF013] Customer Gallery

Use Case ID UCO013 | Version 1.0

Use Case Customer Gallery

Purpose To allow user toview the environment akestaurant

Actor User

Trigger User clicks theCustomer Gallerputton in the More Info Page

Precondition User is currently in More Info Page.

Scenario Name | Step Action
Main Flow 1 User clicks the Customer Gallery button in the Mo
Info Page.
2 System redirects user to the Customer Gallery Pa
3 Userscrolls to view the environment and pictures

the restaurant.

4 User clicks back button.
5 System redirects user back to More Info Page.
Sub Flow1 - -
Alternative - -
Flow -
Rules -
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TABLE 3.2.414 Use Case DescriptioiF014] Contact

Use Case ID UCO014 | Version 1.0
Use Case Contact
Purpose To allow user tsend feedback to the restaurant throughédd
andcontact restaurant for any enquiries.
Actor User
Trigger User clicks the Contadtutton in the More Info Page.
Precondition User is currently in More Info Page.
Scenario Name | Step | Action
Main Flow 1 User clicks the Contact button in the More Info Pag
2 System redirects user to the Contact Page
3 System performsubflow according to user's options
Sub FlowT 3a.l Userinput email address, subject and messages in
Send Email given provided box.
3a.2 Userclicksii Se nd 6 b gomplatingtheairfput. e
3a.3 System redirects user to the Grragaplication.
3a.4 Systemautofill in all the information that have been
typed in the Contact us Page into Gmail.
3a.5 User checks all the information in Gmail and click
compose button using third party software which is
Gmail application
3a.6 User closes the thirdarty software, Gmail.
3a.7 System redirects user back to More Info Page
Sub FlowT 3b.1 Userclicks the website link below.
Website Link 3b.2 Systenm edi rects user to th
Sub Flow1 3c.1 User clicks the phone number below.
Phone Number | 3c.2 System redirects wuser t
Sub FlowT 3d.1 User clicks the&email link below.
Email Link 3d.2 System redirects user t
Alternative - -
Flow -
Rules -
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TABLE 3.2.415Use Case DescriptiofF015] Location

Use Case ID UCO015 | Version 1.0

Use Case Location

Purpose Toallowusertmccess restaurantos
Actor User

Trigger User clicks the Location button in thore Info Page.

Precondition User is currently in More Info Page.

Scenario Name | Step Action
Main Flow 1 User clicks the Location button in the More Info
Page.
2 System redirects user to the Location Page
3 User clicks fAWE Aé&éssHE
Google map.
4 System reads usero6s op
5 System redirects user to the Google Map applicat
6 User views the restaur

user current location, rating, and operaturs.

7 UserclicksiiDi recti ondo butt or

software which is the @gle Mapapplication.

8 System displays restau
user current location and estimated arrival time.
Sub Flow1i - -

Alternative - -

Flow -

Rules -
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TABLE 3.2.416 Use Case DescriptiofiF016] Admin Login

Use Case ID UCO016 | Version 1.0

Use Case Admin Login

Purpose To authenticate the admin and prevent unauthorised accesg
the system.

Actor Admin

Trigger Admin launches the system.

Precondition Admin is not logged in.

Scenario Name | Step Action
Main Flow 1 Admin launches the application using smartphone
2 System requests for the input of username and
password.

Admin inputs the username and password.

4 System validates the username and password.

5 System displays a mess

and redirects admin to Admin Home Page.

Sub Flow - -

Alternative 3.1 Admin inputs invalid username or password.
Flow - Invalid | 3.2 System validates the username and password.
Email and 3.3 System displays an err
Password 3.4 Back to Main Flow Step 2.

Rules -
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TABLE 3.2.417 Use Case DescriptiofiF017] Admin Home Page

Use Case ID UCO017 | Version 1.0
Use Case Admin Home Page
Purpose To allow admin to select options of User Report, Add Produ

Order Reportand Logout.
Actor Admin

Trigger Admin successfully login to the system.

Precondition Admin is on theAdmin Home Page.

Scenario Name | Step Action
Main Flow 1 System displays a list of optiofs admin.
2 System requests for th
3 Admin clicks different icons to perform different
functions.
4 System performs sultow according to the user's
options.
Sub FlowT 4a.l Admin clicks the Profile icon to view User Report.
View User 4a.2 System validates the a
Report 4a.3 System redirects user to User Report Page.
Sub FlowT 4b.1 Admin click Menu icon to add new products.

Add Products | 4b.2 System validates the a

4b.3 System redirects user to Add Products Page.

Sub FlowT 4c.1 Admin clicks the List icon to view Order Report.

View Order 4c.2 System validatestred mi n6s opti on

Report 4c.3 System redirects user to Order Report Page.

Sub FlowT 4d.1 Admin clicks the Exit icon to logout from the syste

Logout 4d.2 System validates the a
4d.3 System redirectadminto Login Page.

Alternative - -

Flow -

Rules -
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TABLE 3.2.418Use Case DescriptiofiF018] Admin User Report

Use Case ID UCO018 | Version 1.0

Use Case Admin User Report

Purpose To allow admin toview user reports details such as Email,
Username, and User Phone Number.

Actor Admin

Trigger Admin clicks the Profile icon to view User Report.

Precondition

Admin is on the Admin Home Page.

Scenario Name

Step Action

Main Flow 1 Admin clicks the Profile icon tgiew User Report.
2 System reads adminds o
3 System redirects admin to User Report Page.
4 Admin can scroll to view different user reports in
details such as Email, Username, and Phone Nun
5 System performs sultow according to the user's
option.
Sub FlowT 5a.1 Admin clicks the search bar User ReporPage.
Search 5a.2 Admin inputs thekeyword of username to search fg
the existing user report in the system.
5a.3 System reads input for existing username from ad
5a.4 System validates username.
5a.5 System displays the user report of inputted userng
5a.6 Admin deleted thesername.
5a.7 System redirect admin to Admin Home Page.
Alternative 5a.2.1 | Admin inputs invalid username.
Flow - 5a.2.2 | System reads input for existing username from ad
5a.2.3 | System validates username.
5a.2.4 | System displays empscreen.
5a.2.5 | Admin deleted the username.
5a.2.6 | System redirect admin to Admin Home Page.
Rules -
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TABLE 3.2.419 Use Case DescriptiofF019] Add Products

Use Case ID UCO019 | Version 1.0
Use Case Add Products
Purpose To allow admin to add newroducts
Actor Admin
Trigger Admin clicks the Menu icon t&dd New Products.
Precondition Admin is on the Admin Home Page.
Scenario Name | Step Action
Main Flow 1 Admin clicks the Menu icon tadd new products.
2 System reads adminds o
3 System redirects admin to Add Products Page.
4 Admin clicks fAUpl oad I
5 System redirects admin to the album.
6 Admin chooses the selected food picture.
7 System redirects user to Add Products Page.
8 Admin inputs name of the foqaroduct.
9 Admin inputs price of the food product.
10 Admin inputs type of the food product.
11 Admin clicks fAAddo but
12 System eads input for all existing fields
13 System displays a naad s
redirects user back to Add Products Page.
Sub FlowT - -
Alternative 111 Admin clicks fAAddo but
Flow i fields.
Click Add 11.2 System reads input for all the existing field from
Button Without admin.
Entering All 11.3 System validates admin
Fields 11.4 System displays an err
11.5 Back to Main Flow 7.
Rules -
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TABLE 3.2.420Use Case DescriptiofiF020] Admin Order Report

Use Case ID UC020 | Version 1.0
Use Case Admin Order Report
Purpose To allow admin toview order reports in details such as Order|
ID, Address, Date, Time, Payment Mode, and baere
Actor Admin
Trigger Admin clicks the List icon to view Order Report.
Precondition Admin is on the AdmirHome Page.
Scenario Name | Step Action
Main Flow 1 Admin clicks List icon to view Order Report.
2 System reads adminds o
3 System redirects admin to OrdReportPage.
4 Admin can scroll to view differembrde reports in
details such a®rder ID, Address, Date, Time,
Payment Mode, and Username.
5 System performs sultow according to the user's
option.
Sub FlowT 5a.1 Admin clicksone ofthe selected order reporiis
Order Order ReporPage.
Summary Page | 5a.2 System redirects admin to the Order Summary P3g
5a.3 Admin can scroll to view s efood isems in details
such as food name, food price and quantity that h
been purchased by user.
5a4 Admin clicks the ndexi't
in Order Summary Page.
5a.5 System redirects admin to the Order Report Page
Alternative - -
Flow -
Rules -

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 57



CHAPTERS3: SYSTEM METHODOLOGY

3.2.5 Activity Diagram
3.25.1 Activity Diagram [FO01] Register

User System

?

Launches the application using ]

smartphone.

Click [Create New Account] \ ﬂtequestfor the input of usermame,
for Sign Up ) Q)hone number, email, and password.

Inputs the usemame, phone \
number, email, and password. )

Validates the user
\petsonal information
Valid i Invalid

vV
Display a message Display an error
“Logged in Successfully” message.
Redirects user to
Home Page.
Powered ByOVisual Paradigm Community Edition @

Figure 3.2.5.1 Activity Diagram [FO01] Register
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3.25.2 Activity Diagram [F002] Login

User System

Launches the application using \ ﬂtequedfor the input of email and
smartphone. ) Q)amd.

Cnputs the email and password.\

J

Validates the email
and password

Valid Invalid
A 4
Display a message Display an eror
“Logged in Successfully” message.

Redirects user to
Home Page.

Ponered ByOVisual Paradigm Community Edition g

Figure 3.2.5.2 Activity Diagram [FO@] Login
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3.2.5.3 Activity Diagram [F003] Forgot Password

User

Sys_em

inthe Login Page.

Inputs the email to receive
password reset link.

Clicks [Forgot Password]

kfor the input of user email.

ﬁopout dialogue box and reqnestsj

Clicks “Yes" to
reset password.

Validates

Clicks“No”to |
reset password.

Valid Email Format

user's option

No

Closesthe
Invalid Email Format dislogue biox.

Sends a reset link

into user's email.
Closes the dialogue box and
displays a message “Reset
Link Sent to Your Email”.

V

Displays an error
message “Error ! Reset
Link is Not Sent”.

Cledirect user to Login Page.\

®

Powered ByOVisual Paradigm Community Edition €
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Figure 3.2.5.3 Activity Diagram [FO@] Forgot Password
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3.2.5.4 Activity Diagram [FO04] Home Page

User Syﬂ_em

Displays a list of options.

Click differenticons to ( Request user's options
pesform different functions.

1
i

Validate user's options.

N

®

Powered ByOVisual Paradigm Community Edition €

Figure 3.2.5.4 Activity Diagram [FO4] Home Page
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3.2.5.5 Activity Diagram [FO05] Food Details Page

User

System

!

Clicks the selected food
image in Home Page.

\

J

different functions.

C:lick different button to petform\

ﬁlalichtes user’s option based on the
kselected food image.

Redirects user to the selected
Food Details Page.

f Waitfor user's

)

options

Click AR Camera Button

Click Plus Button

Redirects user to Increases the quantity Deducts the quantity
AR Camera Screen of fooditems of food items

Click Minus Button

f

Click Add to Cart Button

Adds selected food items
into the shopping cart.

Displays a message ]
“Added to Cart”

Click Add to Wishlist button

Adds selected food items

into the Wishlist.
Displays a message
“Added to Wishlist”

Powered ByOVisual Paradigm Community Edition e

Figure 3.2.5.5 Activity Diagram [FO(] Food Details Page
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3.2.5.6 Activity Diagram [FO06] Search for Food

User System

?

C:Iicks search bar in the

Home Page.

the keyword of food
i b \ ﬁleadsinptlfor existing food item’

|
name to search for the % s
existing food items J Qlame om user.

Clalidates food item’s name.)

Display empty Invalid
screen
Valid
deleted the food item’s nane} ﬂ) isplays food's details of the
Kinputted food item’s name.
ﬂledirect user to Home Page.)
Powered ByOVisual Paradigm Community Edition 9

Figure 3.2.5.6 Activity Diagram [FO®] Search for Food
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3.2.5.7 Activity Diagram [FO07] Wishlist

User System
Clicks the Favourite icon using w
the bottom navigation bar in the ﬂledireds user to the Wishlist Page)
Home Page.

<

Clicks selected food
image fromWishlist

Clicks remove icons to
delete the selected
favowrite food items
from Wishlist Page.

Page to view the
details of food.

Reads user's option for
the selected food item.

Click food image Click remove button

vV
ﬂledirel:(s user to the respective Removes food item from
k\MsHistDe!ails Page. user’s Wishlist Page.

Displays a message
“Product deleted”

Click back button

Minus icon, and Add to Cart icon

n)etfonn different functions
to perform different actions.

Qased onuser's option.

[ﬁlicks Cameraicon, Plus and

Ne v o

Poxeted ByOVisual Paradigm Community Edition e

Figure 3.2.5.7 Activity Diagram [FOO7] Wishlist
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3.2.5.8 Activity Diagram [FO08] Cart List

User

System

!

Redirects user to the

Clicks the Cart icon using the \
bottom navigation bar inthe

Home Page.

Shopping Cart Page.

O<—

Clicks remove icons to
delete the selected food
items from the shopping
cartlist.

Clicks “Buy Now
Button” in the

Shopping Cart Page to
make payment.

user’s option

Click "Buy Now" button

Click remove hutton

Click back button

r Redirects user to the
Payment Page.

vV
Removes food item from
user’'s Shopping Cart.
Displays a message
“Product deleted”

P :;ered ByOVisual Paradigm Community Edition 9

Figure 3.2.5.8 Activity Diagram [FO®] Cart List
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3.2.5.9 Activity Diagram [FO09] Payment

User

System

?

Redirects user to the

Clicks the “Buy Now” buttonin thew
Shopping Cart Page. J

Input name and home address. \

Payment Page.

v ’ v
[ Choose Cash on Delivery. ] [ Choose Card Payment ]

f

[Click "Cash on Delivery"]

Input valid Card Number,

[Click "Card Payment"]

ﬁlequests for the input of Card
Number, Expiration Date, CVV,

Expiration Date, CVV, Postal
Code, and Mobile Number.

Clicks “Pay Now" button
in the Payment Page.

t’osm Code, Mobile Number

S

)

Validate User

Payment Method

[Cash on Delivery] [Card Payment]

vV

Reads user's input Reads user’s input for the
for name and address required card information.

Validates Card Humber and [Invalid]

Card Information

[Valid]

Displays an error message
“Card Number is Invalid”,
“Expiration Date is lnvalid”,

“CVC is Invalid™.

Clicks “Confirm” button |

for the

\

ion before p

(Pop-out a dialogue box to alert user j

ﬂ\ccepts order and redirects user

Qo the Success Payment Page.

Displays a message “Order
Placed Successfully !”

Powered ByOVisual Paradigm Community Edition €M

Figure 3.2.5.9 Activity Diagram [FO®] Payment
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3.2.5.10 Activity Diagram [F010] Profile

User

System

Cl

Gmom navigation bar inHome Pagej

licks the Profile icon using the

Redirects user to the

Profile Page.

EDED @&
X

add new profile picture.

+

Clicks profile icon in the
Edit Profile Page.

Validates user’s option
S )

[Change Profie] [Logout]

Redirect user to
Edit Profile Page.

Selects a photo from albumto

)

Clicks save button in ]
Edit Profile Page

Inputs the new password

[Reset Password]

in the dialogue box.

(Popom dialogue box and requests
Cu the input of user new password.

Clicks “Yes”to
reset

Edits usemame, email, or
phone number.

nleads user’s input for new passmm)

the login page.

[Valid]

isplays a ‘P d
E!eoa Successfully”. j

Redirects user back to
Profile Page.

ﬁleﬂds user’s option for the

bnd profile picture.

email, phone number,

)

Displays a message

“Profile Updated”

idatesuser new ) _linvaiq] [ DiPlvsanerror
passiword Reset Failed”.

-

wered ByOVisual Paradigm Community Edition )

Figure 3.2.5.10 Activity Diagram [FOL0] Profile
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3.2.5.11 Activity Diagram [FO11] AR Camera

User

System

!

Clicks the Camera icon using \
the bottom navigation bar in the
Home Page.

he bottom part of AR Camera

[Valid)

E:Iicks one of the food images at
tl

Screen Page. )

ﬁ\edire\:t user to AR Camera Screen.)

Moves their camera around and
find a flat surface such as table or

ﬁ!eads user’s option of the selected food.)

floor for placing the AR elements J

ﬁ rigger ated vision
ing the i i to

g

Clicks the multiple white dots on the AR
Camera Screen to place the 3D food
model on the flat surface environment.

Displays multiple white dots onthe flat
surface whichindicates the 3D food
model is ready to be placed by user.

isplays the reality content

Choose to perform

chcmsfully on the AR Camera Screen.

|

different function J

user's option

[Drag and Move, Rotate, Scaling]

ﬂanimmhe compatibility of ) Displays a pop-out message
Google Play Servicesfor AR in [Invalid] “This application requires the
user's smartphones. latest version of Google Play
’ Servicesfor AR”.

[Click to Saved button]

Displays an error message
“Failedto create AR session”.

Reads the optionsfor the

¥ Reads the user's options
Rotate, Scaling, Drag and

for removing 3D food
model.

Move function which
pesformed by user.

[Click Remove Button]

Reads user’s options to save
the 3D food model.

3D food model succ essfully.

Performs Rotation, Scaling, Remove the 3D food model Savesthe 3D food model
Drag and Move function on successfully. successfully.

IS

®

Panered ByOVisual Paradigm Community Edition €M)

Figure 3.2.5.11 Activity Diagram [FO11] AR Camera
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3.2.5.12 Activity Diagram [F012] About

?

Clicks the About button in the \
More Info Page. J

User System

/Redirects user to the About Page)

Scrolls to view story of restaurant, food
ingredients used, photo of ingredients
and food calories information.

L

\'4

Clicks “Drop
Down” button on
the top right side

Clicks “Order Now"
button at the bottom

part of About Page.

ﬂlal idates user's option )

[Click "Drop Down" button] i [Click "Order Now" Button]

Redirect user back to Redirect user to
More Info Page. Home Page.

SO«

Powered ByOVisual Paradigm Community Edition Q

Figure 3.2.5.12 Activity Diagram [FOL2] About

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 69



CHAPTERS3: SYSTEM METHODOLOGY

3.2.5.13 Activity Diagram [F013] Customer Gallery

User

System

?

licks the Customer Gallery

C
Gmon in the More Info Page. j

Scrolls to view the etwironment
and pictures of the restaurant.

<

>/Redirec’(s user to the
Customer Gallery Page.

h

Clicks back button ]

\ﬁ!edirects user back to
~ | More Info Page.

Powered ByOVisual Paradigm Community Edition Q

Figure 3.2.5.13 Activity Diagram [FOL3] Customer Gallery
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3.2.5.14 Activity Diagram [F014] Contact us

User System
Clicks the Contact us bmton\ ( Redirocts userto the
in the More Info Page. ) Contact us Page.

Input email address, subject and w
messages in the given provided box. <

Clicks “Send” button after
completing the input. )

Checks all the information in w
Gmail and click compose button <

Redirects user to the
N, : S
—| Gmail application.

(Auto-ﬁll inall the information
that have been typedinthe

using third party software, Gmail

Closes the third-party

Contact us Page into Gmail.

Redirects user back to

software, Gmail. )

=>| More Info Page.

Powered ByOVisual Paradigm Community Edition Q

Figure 3.2.5.14 Activity Diagram [F014] Contact us
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3.2.5.15 Activity Diagram[F0O15] Location

?

Clicks the Location button in\ ( Redirects imer io the
the More Info Page. ) kLoc ation Page.

User System

Clicks “WE ARE HERE " button to w
access Google map.

P

- (Reads user's option. )

% R
Views the restaurant’s location, w Redirects user to the Google
rating, and operation hours.

distanc e from user current location, kwhp application.

Clicks “Direction” button using w ﬁ)isplays restaurant’s location,
third party software which is the distanc e from user current
Google Map application. “| location and estimated arrival time.

Powered ByOVisual Paradigm Community Edition Q

Figure 3.2.5.15 Activity Diagram [FOL5] Location
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3.2.5.16 Activity Diagram [FO16] Admin Login

Admin

System

Launches the application using\

ﬁ!equeds for the input of usemame

smartphone.

kand password.

]%

Cnputs the usemame and p d.

.
J

Validates the usemame

and password.

Invalid

Display a message
“Logged in Successfully”

Redirects admin to
Admin Home Page.

Powered ByOVisua

Display an error
message.

al Paradigm Community Edition e

Figure 3.2.5.16 Activity Diagram [FOL6] Admin Login

Bachelor ofComputerScience(Honours)

Faculty of Information and Communication Technology (Kampar Campus), UTAR 73



CHAPTERS3: SYSTEM METHODOLOGY

3.2.5.17 Activity Diagram [FO17] Admin Homepage

i

System

Click differenticons to
perform different funniov:sj

Displays a list of options.

i
i

Requests for the admin's

options.

Validate user's options.

a

ViewUser
Report

)

Add View Order Logout
Products Report

Pawered ByDVisual Paradigm Community Edition €

Bachelor ofComputerScience(Honours)

Figure 3.2.5.17 Activity Diagram [FOL7] Admin Homepage
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3.2.5.18 Activity Diagram[F018] Admin User Report

Admin

System

!

Reads admin's options.

C:licks the Profile icon to view \
User Report. )

Redirects admin to

ser Phone Number.

Clicks the search bar in
User Report Page.

Scroll to view different user reports in \
details such as Email, U and
U J

o search for the existing user

User Report Page.

Lt

Reads input for existing

Inputs the keyword of usemame
t
report in the system.

[Invalid] o
all es

k from admin

e

[Valid]

['_,. ys the user report of

Redirect admin to

Admin Home Page.

Qhe inputted usemame.

Powered ByOVisual Paradigm Community Edition g

Figure 3.2.5.18 Activity Diagram [F018] Admin User Report
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3.2.5.19 Activity Diagram [FO19] Add Products

Admin System

Reads admin’s options.

C:Iicksthe Menu iconto add new\
products. )

C:ﬁcks “UploadImage” button, i::i:::::;:i:;

C‘ di admin to the albl.nD

C:hooses the selected food pictue.\

C-‘ directs user to Add Products Page. ]é

Cnputs name of the food product.\/

Cnputs price of the food produca

G\putstype of the food ptoducﬁ
L]
[lecks AR butto S w Reads input for all the

“Product Added. ! l fields

Validates admin’s input. [Invalid] plays an error
“Enter All Fields.”

[Valid]

Displays a message
“Product Added.”

Redirects user back to
Add Products Page.

Powered ByOVisual Paradigm Community Edition 9

Figure 3.2.5.19 Activity Diagram [F0L9] Add Products
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3.2.5.20 Activity Diagram [FO20] Admin Order Report

Admin

System

?

Order Report.

[Clicks the List iconto view \

Scroll to view different order reports in \

fReads admin's options. )

[ Redirects admin to

details such as Order ID, Address, Date, [<C
Time, Payment Mode, and Username.

Order Report Page.

Clicks one of the selected order \
reports in Order Report Page. )

Scroll to view different food items in detailsw
such as food name, food price and quantity

ﬂledirects admin to the
ol Q)rdet Summary Page.

that have been purchased by user.

Clicks the “exit” button on the top left \
comer in Order Summary Page. J

ﬁledirects admin to the
kOrder Report Page.

Powered ByOVisual Paradigm Community Edition Q

Figure 3.2.5.20 Activity Diagram [FQ20] Admin Order Report
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3.3 Timeline Planning for FYP 1

D

Title

Implement New Modules

Praduce 3D Food Model

Coding

Error and Bug Fixing

Test Implementation of 30 Food Mode
Test Functional of Application

Further Enhancement

User Application Testing

Collect Feedback

Bug Fixing and Further Enhancement
User Application Testing 2.0

Collect Feedback 2.0

Bug Fixing and Further Enhancement 2.0
Arrange Documentation of FYP 2

Submission of FYP 2

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

Start Time

01/10/2022
/1572022
0A7/2022
02/01/2022
02/08/2022
027132022
02/16/2022
02/19/2022
02/23/2022
02/26/2022
03/06/2022
0311072022
031372022
03/21/2022
(4/01/2022

TABLE 3.3.1 Timeline for FYP 1

Jan

End Time 09-15

16-22 | 23-29 | 30-05
01/25/2022
0173072022
01/31/2022
02/07/2022
02/12/2022
02/15/2022
02/18/2022
02/22/2022
02/2572022
03/05/2022
03/08/2022
031272022
03/20/2022
03/31/2022
04/01/2022

06-12

Feb

.

19

20-28

-0

06-12

Mar

.

13

20-26

ar-0z
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CHAPTER4: SYSTEM DESIGN

CHAPTER 4: SYSTEM DESIGN

In this chapter, an overview system design, system block diagraystem flevchart

storyboard, system modules dedtures for this projeatill be presented

4.1 System Design

41.1 System Block Diagram

Visual Paradigm Online Free Edition @

Admin Login \LOV User Login
A
\[ l |
{ | 1
Admin User Report Add Food Products Admin Order Report Main Menu AR Camera Profile
Wish List Cart List
Search for User Report View Order Summary
View Wish List Details View Cart List Details
J
[ [ Payment
View Food Info More Info Page
»
I l A Change Profile
Add to Cart Add to Wishlist About Contact £ l
Drag and Move Scale 3D Food
3D Food Model Model
Gallery
Location
Rotate 3D Food
Model

-

N

Visual Paradigm Online Free Edition

Figure4.1.1.1 Overall system flow diagram
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4.1.2 Storyboard

- ™ e ~
» User Report » Add Products
Image Image [ Search. ]
Image
k —/’} \= —/J ( Email: .
) tanzhixian01@gmail.com
Log In —P>Admin Log in User Name: Zhi Xian Upload Image
User Phone No: 0127979678
L - U !
|| Email r “ sermams q Mame of product Il
L Email:
|| Passwaord ! 'l Password ! gianhuals15@gmail.com q Frice of product !
User Name: Qian Hua —
Forgot Password 7 User Phone No: 0167539326 [[ Type of product _.P
P T
) Lo i fl LOGIN 0
1 e
Mew User? Creste an sccowwms
Admin? Login as admimk
/_ _‘\‘ A 4
Order Report (— Order Summary
s
Image | sesren.... ]
Image
Order ID:
‘ - 4 s ~ @
»| Reset password? ) c24cxd24rc2267 dvowfcd
_ _ — Sign Up P )
Enter Your Email to Receive Address: Food Name .
Reset Link. 2368, Jalan 5ek: 2M110.T FOOd
| — ] , Jalan Seksyen . Taman Erice:
|| Bandar Baru Barat |mage
. Quantity:
'|| Mobile ] Date: 28/02/20232 ~ Y -~
NO  YES JE—
d — } Time: 08:48:15 Food Name
Food
Online Paid Price:
| Password 1 Image _
w: Zhi Xian / \ e Quantity: y,
| LOGIM ]
= . o ;
Already have an Account? Lag in - 4 B -] - & 8 ]

Figure4.1.2.1 Story Flows of AR Food Menu Projéétdmin Module)

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER4: SYSTEM DESIGN
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4.2 System Modules and Features

4.2.1 Login and Register Module

Visual Paradigm Online Free Edition
START

Go to Login Page =

Forgot Password

No

Have Account ?

Texd

Main Menu Reqgister

END

i
m
=1

i

Visual Paradigm Online Free

Figure 4.2.1.1 Flowchartof Login and Registeodule

Based on the Figuré.2.1.1, it shows the flow of login and register module.this
system, it consists dfvo different login which is admin login and user logifter
launching the application, it will redirect user to the login p&ge.existing userghe

system will redirectiserautomatically to théood menu main pag&or new users, they
canclick the sigrup button and the system will redirect them to Regjister pagéo

sign upas a new useBesides, if user has forgot their password, they can click the
Af orgot passwordo button awold resat tinkFor t hei r
admin,they can login as admin by key in the correct username and password. Once the
adminhas been authenticatesystemwill redirect admin to the admin main meihu.

this module, Firebase Authenticatibas been implemented authenticate admin and
prevent unauthorised access to the sysi@rabaseRealtimeDatabasdias beemsed

to store user information.
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(TextUtils.i

Figure 4.2.1.2 Implementation of Signup Java Class

In Figure 4.2.1.2, string email, password, full name, and piwhbe created in
Signup Java Class to allow user fill in all the necessary information. If the text is

empty, it will set an error message to alert user to input all the personal information.

I1thEmailAndP

Figure 4.2.1.3 UserRegistration

After creatingstring email, password, full name, and phone, it magisteruser with
email and password Firebase Authenticatior\ll the user email, user ID, date created,
and date signed iwill be store in Firebase sena&s shown in Figure 4.2.1.4 below

Email werification has been implementedthe applicatiorio identify user identiy.

Q, search by email address, phone number, or user UID (&

Identifier Providers Created | Signed In User UID
hua @gmail.com Apr 14,2022 Apr 14,2022 fAUHaspz4TUBxmZDOtOEJIBIp
tanzhixian01@gmail.com Mar 29, 2022 pr 17

Apr 17,2022 PWilrGVYYKWSOTROPfpiHYku1M..

Figure 4.2.1.4 Registration of User in Firebase
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1thEmailAnc

Figure4.2.1.5 Implementation of Login Java Class

Once theuser authentication operatisncceedsauthentication resulill be passed to

the success listener, as shown in Figugel1.5 above

Figure 4.2.1.6 Forgot Password

In Figure 4.2.1.6, user password reset link will be displayed in user email once the user
clicksthe reset button. After user has changed the passivitl pe stored in Firebase.

Figure 4.2.1.7 Validation of AdmirLogin

In figure 4.2.1.7 nested if functionsvill be used to verifyadmin authenticatianif
admin usernamequalto admin andpassword equal to passdmin will be verified
and logged into the admin page.
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4.2.2 Admin UserReport Module

Visual Paradigm O 1I

Click Profile Icon

Redirect to User Report Page

v

Scroll and view all user report

¥

Click search bar

Input keyword fo search for speciiic user

/,isplay User Report of specific use/
T Online Free Edition

Figure 4.2.2.1 Flowchart of Admin User Report Module

Figure4.2.2.1aboveshows the flow oddmin user reporhodule.ln admin pageadmin

can click the admin profile icon and system will redirect admin to the user report page.
In this page, admin can scroll and view all the user report. Besides, user can also click
the search bar and input keyword such as username to $@asgecific usereport.

After user keyin valid username, it will displayhe searctuser report with all the

personal information such as name, email, and phone number in admin user report page.

getUser

Figure 4.22.2 Implementation ofjetUserDataClass
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In Figure4.2.2.1above constructor fogetUserDatalass has been created to passe
parameters which smail, FName and phon€hen, the value is assigned into the main

variables and the getter is being createallow calling inAdmin_userRepolava class.

Filter getFilt

Figure 4.22.3 Implementation ofJserReportAdapte€lass

In Figure 4.2.2.3 user reporda@pteracts asa bridge between Ul component and data
source thattan used tdold the data and send the data toAaapter view The
ArrayAdapter has been used in getFilter() function to search for user report because the
adapter can convert afirrayList of objects into view items and loaded into the
ListView container. The getFilter() has been called in Admin_usemRgp@ class as

shown in Figure 4.2.2.4 below.

onTextChanged(Ch

.getFilter().filter(s)

Figure 4.22.4 Implementation oAdmin_userRepolass
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4.2.3 Add Product Module

Visual Paradigm O

Click Menu Icon

Redirect to Add Products Page

}

Click "Upload Image” button

Y

Choose food picture from album

!

Input name, price and type of food product

v

Click Add button

/ Display a message " Product Added" /

Figure 4.2.3.1 Flowchart ofAdd ProductModule

Based on the system flowchart as shownigufe 4.2.3.1 above, admin can click the

menu icon at the bottom navigation kmrd system will redirect admin to tlaeld
productpage. In this page, admin cafick upload image button and system will

redirect admin to albumThen, admin can select theofb image from their album.
Besides,admin will also need toinput the name, price and type of produkfter

inputting all the necessary food information, admin can click the add button and system
will display a message i Plrteduploadto Arecheed 0. T

server and display on user food menu home page.
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ng imageUrll

Figure 4.2.3.2 Implementation oProductsClass

In Figure4.2.3.2 aboveconstructor foProductsclass has been created to pfss
parameters which isame, typeimageUrl and priceThen, the value is assigned into
the main variables and the getter is being created to allow call&kdgdinproductgava

class.

Figure 4.2.3.3 Passing to dbProducts Method

In Figure 4.2.3.3, if else statement used to ensaree, price, type, and imagave

beenentereccorrectly. Oncall the field has been filled, a list objects will be passed

to the success listener, as shown in FiguPe3.4 below

Figure 4.2.3.Amplementation of Add_products Class

Then, the food mducts name, price, category, and image will be stored into Firebase

server which is the Cloud Firestore and Cloud Storage.
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4.2.4 Admin Order Report Module

Visual Paradigm Online F'

Click List Icon

Redirect to Order Report Page

v

/ Display all Order Report /

Scroll and view the order report

v

Click one of the order report

|

Redirect to Order Summary Page

ﬁlay user's food items based on the OrdeV

Figure 4.2.4.1 Flowchart ofAdmin Order Reporodule

Based on theystem flowchart as shown ingkre 4.2.4.1 above, admin can click the

list icon at the bottom navigation bar and system will redirect admin to the order report

page. In this page, admincanc r o | | and view al |l .Eaclhhad cust
the orde report will includeorder ID, address, date, time, payment method and
username. Then, admin can click one of the order report and system will redirect admin

to the order summary page. In order summary page, admin can view all the details of

us er 6 wmsfbaseddn the order ID. For example, the food name, price, and quantity

will be shown on the order summary page.
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Figure 4.24.2 Implementation oDrderAdapterClass

In Figure 4.2.4.2, onBindViewHolder has been cablgdRecyclerViewto display the
order report details at the Admin Order Report Page.

.notifyDat

Figure 4.24.3 Implementation oAdmin_orderReporClass

Once user has complete order payment, détdbe passed to the success listener, as
shown in Figure4.2.4.3 aboveand theorder will be storedat the collection of

Admin_Orders irFirebase server
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4.2.5 FoodMenuHomepageModule with Search Feature

Visual Paradigm Online Free Edition @

Click Homepage

!

Redirect to Food Menu Homepage

/ Display variety of food products /

Scroll and view different food products Click the search bar

}

Input food name to search for specific food product

Click one of the food product to view food details

¥

Add to cart / Add to wishlist / Display specific food product /

Click the food product and view in details

Add to cart / Add to wishlist

\ »f END Ve J
N 4 Visual Paradigm Online Free Edition

Figure 4.2.5.1 Flowchart ofFood Menu Homepagdodulewith Search Feature

Figure4.2.5.1 aboveshows the flowhart of food menu homepagedule with search
feature After user has successfully login to the system, it will redirect user to the main
page which is the food menu homepage. In this page, user can scroll and view different
variety of food products. They can also click the food products to view in details page.
In the food details page, user can view the name, price and category of food product.
They can increase or decrease the quantity of product, add food product into shopping
cart list or wish list. Besides, they can also click the camera button to view the AR 3D
food model. In addition, user can click the search bar in the food menu homepage to
search for a specific food product. After input the valid food name, system \pikhylis

food product that have been search by user. Then, user can click the food product to

view in detail, add products into shopping cart list or wish list.
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426 Wishlist Module

Visual Paradigm Online Free Edition

| Click Favourite Icon |

I

| Redirect to Wishlist Page |
ﬁplay added food products in Wishlist Pac_/

| Click remove icon }——é—{ Click the wishlist food products to view in details |

| Remove food items from Wishlist Page | |

Rediract to Wishlist dstails page |

Display details of wishlist food product
Display a message "Product Deleted”

}

| Add to cart |

~ END J
PN

Visual Paradigm Online Free Edition

Figure 4.2.6.1 Flowchart ofWishlistModule

Based on the Figu#2.6.1, it shows the flow ofvish listmodule.In thismodule user

can click the favourite icon and system will redirect user to the wish list page. After
user has added food products into wish list, system will displawyigtelist products

in this page. Then, user caaroll and view all the added wish list products. User can
alsochoose to click the wish list food product to view in detail or click the remove

button to remove food products frahe wish list page.
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Figure 4.26.2 Implementation ofetWishlistDateClass

In Figure4.2.6.2 aboveconstructor fogetWishlistDataclass has been created to pass
five parameters which isl, image, type, name, and priehen, the value is assigned
into the main variables and thetter is being created to allow callingwmsh list java

class.

Figure 4.26.3 WishlistAdapter

In Figure 4.2.6.3pnCreateViewHolder creates a new view holdeallow user add
food items into the wish list. Then, the wishlist dages been called in wishlist java

class and stored into the Firebase server as shown in Figure 4.2.6.4 below.

tWishlistData.

Figure 4.26.4 Implementation oWishlistClass
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4.27 Shopping Cart Module with Payment Function

Visual Paradigm Online Free Edition

| Click Cart Icon |

l

Redirect to Shopping Cart Page

|

Display added food products in Shopping Cart

| Click remove icon }-—é—{ Click "Buy Now" Button |

| Remove food items from Shopping Cart | |

Redirect to Payment Page |

l | Input name and address |
Display a message "Product Deleted” l
Choose Cash on Delivery / Card Payment
| Click "Pay Now" Button |
Display & message "Order Placed Successiully”
~ » END ]
AN S Visual Paradigm Online Free Edition

Figure 4.2.7.1 Flowchart ofShopping CarModulewith Payment Enction

Figure4.2.7.1shows the flow ofhopping cartnodulewith the payment featurdfter

user has added food products from food menu homepage or wish ligtjoegjepping
catsystem will display userds food product
and view al/l the food productadaquanttyf or mat
Besides, ser caralsoclick remove button to remowte food product from shopping

cart. After user has confirmed their shopping cart items, they can made payment by
clicking the ABuy Nowo button. Sggs.tnem wi |
payment page, user will need to fill in their namggress and choose payment method.

If user choose card payment, they will need to fill in card number, expiration date, CVV,
postal code and mobile number. Afterddlin all the necessary inforation, user can
click AnPay Nowo button and system wi |l

Successfullyo and sfgod memumhomepadgd. redi rect us
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getCartData(String id,String imag

Figure 4.27.2 Implementation ofetCartDataClass

In Figure4.2.7.2 abovghe working concept of the shopping cart is the same as wishlist.
Constructor fogetCariDataclass has been created to phsparameterandthe value
is assigned into the main variahl&etterhas beerreated to allow calling inartjava

class.

IntentFilter(

Figure 4.27.3 CartAdapterClass

In Figure 4.2.6.3implementation of Cart Adapter Class enables Cart Java Class to get
data from adapter. Then, the food items can be added into shopping cart where it will

be stored into the collectionpa@ihCar t 6 i n Firebase server.

r().getlid))

umentSnapshots) {

Figure 4.27.4 Implementation ddhopping CarClass
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Figure 4.27.5 Implementation oPaymenClass(i)

In Figure4.2.6.5,card form which allow user to input all the necessary card
information such as card numbexkpiration date, CVV, postal code, and mobile
number.

Figure 4.27.6 Implementation oPaymenClass(ii)

Figure 4.2.6.6 showdashMapthat has been used dtorekey and valuéems. A

hash functiorwill pair each key to an array index where\thtie will be stored.
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4.28 AR CameraModule with Drag, Move, Rotate and Scale Features

A ual Paradigm Online Free Edition

I Click Camera lcon I

.

| Redirect to AR Camera Screesn |

!

| Click one of the food image at the bottom part of screen |

|

| Mowves camera around and find flat surface |

!

Display multiple white dot on flat surface

!

| Flaced AR 3D food model on the flat surface

I

Display AR content (AR food model)

Rotate AR food model Scale AR food model

| Drag and move AR food model ]

| END }

Figure 4.28.1 Flowchart of AR Camera Module with Drag, Move, Rotate and Scale
Features

Figure4.2.8.1 aboveshows the flowhart ofAR cameramodule withdrag, move,

rotate andscalefeaturesFirst, user can click the camera icon using the bottom
navigation bar and system will redirect user to the AR camera screen page. User can
scroll and view the food imagat the bottonpart of AR camera screemhen, user

can click one of the food images and movesctraera around and find a flat surface
such as table or floor for placing the AR eleme8istem will then trigger computer
generated vision technology by scanning theasumding environment to retrieve
augmented reality contenfter retrieving, system wiltlisplay multiple white dots

on the flat surface which indicates the 3D food model is ready to be placed by user.
After that,user can click multiple white dots on th& Camera Screen to place 3D
food model on the flat surface environmeXiter augmented reality conteritas
beensuccessfullydisplayon AR camerascreen user cartlick the 3D food model to
perform rotate, scaling, drag and move functBesides, user can alstick the

remove button on the top right corner of AR camera saesmove 3D food model
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Figure 4.28.2 AR Module Plugins in Build Gradle File (app)

implementation

implementation

implementation

Figure 4.28.3 Implementation of AR Core

Figure 4.28.4 Implementation oEceneform Asset in Build Gradle File (app)

To enableSceneform SDK for Androidd R pl ugi n Acom. googl e. ar .
has been implemented into project dependencies as shown in Figure 4.2.8.2 above.
Figure 4.2.8.3 shows thenplementation of Google AR Corethat has been
implemented t@rovide ARCore Session and its related resouRBesidesGoogle AR
Sceneform UXand Google AR Sceneform Core has been also implemented into the
project dependencies to provide AR fragmentathér UX resources as well as provide

AR SceneView without the UX dependencies.

ipatActivity {

Figure 4.28.5 Implementation of Camera Class
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ger().findFragmentById(R.id.

yArPlanelListener((hitResult, plane, motionEvent) -> {

Figure 4.28.6 Configurationof AR Fragment

Figure 4.2.8.6 shows tlenfigurationof AR fragment. If the camera is part of an AR
SceneView, then the camera will automatically track the camera pose from ARCore.
The setOnTapArPlaneListener will calculate a ray in world space from thelaaar

of camera and render the 3D model in scigEaceln this system, 3D model can be

set to rotate, scagland move with the help of Google ARCore function.

Figure 4.28.7 AR model and 2D Images

In Figure 4.2.8.7image path, name path and AR midaas been added into Main
Activity java class. Then, the AR food model will be added to AR SceneView and
trigger model renderable in AR camera screen page. Figure 4.2.8.8 shows the display

of AR model

addMod

Figure 4.28.8 Display of AR model
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429 Profile Module

Visual Paradigm Online Free Edition

| Click Profile lcon |
| Redirect to Profile Page |
| Click "Change Profile” button }: A :{ Click "Reset Password™ button |
| Redirect user to Edit Profile Page | Input new password |
Select photo from album .
Click "Yes™ button
| Click "Change Profile Picture” button | l
l Display a message "Password Reset Successiully”
| Edit username, email, phone number |
| Click "Saved" button |
Display a message "Profile Updated”
L { END } ~
. ~ Visual Paradigm Online Free Edition

Figure 4.29.1 Flowchart ofProfile Module

Based on the system flowchart as shownigufe4.2.9.1, user can click the profile

icon using the bottom navigation bar and system will redirect user to the profile page.

In this page, user can choose to change profile, reset password or logout the system.

When userclickii Ch ange Pr eysten védl tedirbctiuser to edit profile page
and user cagrdit ther personainformationsuch asisername, emaindphone

number Besides, they can also change mewfile pictue by selecting a photo from

al bum. After user clicdplaypSamesdagleufiPoonfis

Updatedo and display new us er Begides, tiserl e
canclicki Re s et  Poatwmrsnwser pdofile pageo reset new passwor8ystem
will pop-out a dialogue box and requests for the input of nger password.astly,

user can clici L o g buttdn ¢o logout from the system.
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4210 More Info Module
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Click "hamburger” Icon

|

Redirect to More Info Page

A
%

I [ J 1

| Click "About” button | Click "Customer Gallery" button | | Click "Contact us" button | | Click "Location” button |
w h 4 h 4
Redirect user to ) :
. Redirect user to Redirect user to Location Page
Redirect user to About Page Customer Gallery Page Contact us Page
Scroll and view food calories, Scroll and view restaurant's Input email address, subject, Click "WE ARE HERE" button
food ingredients used pictures and messages
Click "Send" button Redirect user to Google Map
/isplay resiaurant's \ocatio/
- { END | J
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Figure 4.210.1 Flowchart ofMore InfoModule

Figure 4.2.10.1 aboveshows the flowhart of More Infomodule User can click the
hamburger icon on the top right corner in food menu homepage and system will redirect

user to the more info page. In this page, user will have four different options which is

the About page, Customer Gallery page, Contact us pagkpaation page. First, user
canclickthe&i About 6 button and syst eWsereanstrdll r edi r
to view history of restaurant, food ingredients used, photo of ingredients and food
calories informationBe si de s, u €wstomerSallaryo loutton o khe Kore

Info Pageln customer gallery pageserwill be able toscrollandview the environment

and pictures of the restauraiext, user can clickContact ué buttonand system will
redirectuser to Contaatis Page.Usercaninput email address, subje@nd messages

in the given provided boAf t er wuser c | iystekwilfir€deectdisertd ut t on
the Gmailand compose the messages. Lastly, usecladnthefiLocatiord buttonand

systemwill redirect user to theocation PageThen, sercanc | i ck A WE ARE HE

button to access Googlemapdv i ew t he restaurantdés | ocat |
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4.3 Development of 3D Food Model

In the development phadglenderwill be used taonstruct th&D food modelBlender
is a 3D computermphics software tools#tat isflexible and had numerous of fantastic
features talesignand createealistic3D model Figure 4.3.1 shows the main menu of

Blender software.

Figure 43.1 Main Menu of Blender Software

The 3D development process will begin byage, animation, rendering and authoring
processin this stage, it includes the production such as modelling, texturing, rigging,
and lightning. Modelling will be the very first step in development phager that,
texturing will be carried out to make the food model have a more realistic view. Lastly,
painting component of the production stage such as lightning and mood will be carried

out. The development process and design of 3D food model as shown in&8Rre

Figure 4.3.2Pizza Food Model (Standard Unity Asset Store EULA, 2018)
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CHAPTER 5: SYSTEM IMPLEMENTATION

In this chapterthe software setup, hardware setup, system setting and configuration,
system operation witlscreenshot and concluding remarks for this proyatt be

presented.

5.1 Hardware Setup

The hardware that used to develop firigjectas shown in Tablb.1.1 and Tabl&.1.2

below.

TABLE 5.1.1 Laptop Specifications

System Type 64-bit Operating System

Operating System | Microsoft Windows 10 Pro

Processo(CPU) Intel(R) Core(TM) i5-3210M CPU @ 2.50GHz 2.50 GH
Memory RAM) 8 GB RAM

Storage 512 GBSolid State Drive

TABLE 5.1.2 Smartphone Specifications

Model INE-LX2r

Processor Hisilicon Kirin 710

Graphic Mali-G51 MP4

RAM 4.0 GB

Storage 128 GB

Rear Camera 16MP, /2.2, PDAF
2MP, depth

Front Camera 24MP, /2.0, 26 mm( wi de)
2MP, depth sensor

Software Edition Android 9.0

Display Resolution 1920 2080 or better
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5.2 Software Setup

The softwarghatused to develop thigroject as shown in Table 5.2.1 below.

TABLE 5.2.1 Software to beused

Software Used

Figure

Use

DevelopmentTool

Android Studio

Android

Studio

Used to provide a richpplication
framework that can allow user tq
build innovative application for

mobile devices in Java languagg

environment.

Java Language

A programming language that ig
used to develop software and
writing script for the AR food
menu appn Android App
Development.

Firebase Realtime
Databas& Cloud

Firestore

Yo Firebase

Realtime Database

A cloud-hosted database that
used dataynchronization every
time data changes, aognnected
device receives thaipdate within
milliseconds.

- Used to storeisers, products,
orders,admin orders, cart listind

wish list

Firebasd

Cloud Storage

Cloud Storage

/0 for Firebase

A standalone solution for
uploading user generated conte
such asmages and videos from
Android device.

- Used to store user profile

picture and food images.
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Software Used Figure Use
3D Modelling Tool
Blender Used for 3D modelling an
animation which provide 3
— blender effects with a realistic view.
AR SDK
ARCore SDK A Software Developer Kit (SDK)
which can provides APIs fall
the essential AR features like
c motion tracking, environmental
understanding, and light
ARcore estimatior.l to build entirely new
AR experiences and enhance
existing apps with AR features.
Sceneform SDK A 3D framework that is simple

and convenient to build ARCore

apps without OpenGL, used to
SCENEFORM |/ .
import 3D assets and build AR
apps in Android Studio.
Graphic Design
Adobe Photoshop Used for photo editing an
Adobe manipulation of software
Photoshop
Adobelllustrator Used to design poster, logo, a
AI Adobe image target.
lllustrator
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5.3 Setting and Configuration
5.3.1 Google Play Service for AR Core using Smartphone

To use the function of AR Camera Module, user must haveAieCore enabled
deviceswhich requie the latest version of Google Play Services for AR. There are
several requirements that has been listed by Android (GoogletBlaypport the use

of AR Core through Google Play Services for AR and built the augmented reality (AR)
experiences app with¢hAR Core SDK. First, the device must dmginally shipped

from the Google Play Stor®esidesthe device must be running minimum Android
version 7.0 or higher. AR application must declare minimum SDK Version >= 24 (API
Level 24) TheTable5.3.1 below summarizes a list of currently supported specific

device models biHuaweimanufacturer.

TABLE 5.3.1.1 AR Supported Device Models

Equipment List (table)

manufacturer Device model Remark

Huawei Mate 20 Lite Support Depth AP

Huawei Mate 20 Support Depth API

Huawei Mate 20 Pro Support Depth API

Huawei Mate 20 X Support Depth AP

Huawei Nova 3 Supports multiple GPU texture resolutions - 1440x1080, 1280x960,
480p
supports Depth API

Huawei Mova 3i Support Depth API

Huawei Nova 4 Supports multiple GPU texture resolutions - 1440x1080, 1280x960,
480p
supports Depth API

Huawei P20 Supports multiple GPU texture resolutions - 1440x1080, 1280x960,
480p
supports Depth API

Huawei P20 Pro Supports multiple GPU texture resolutions - 1440x1080, 1280x960,
480p

Huawei P30 Supports multiple GPU texture resolutions - 1440x1080, 1280x960,
480p

supports Depth API
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5.3.2 Development oAR Food Menu usingSceneform SDK

To get started with Scenefor8DK in AR food menu projecthere are several steps

that will need to be configured as shown below:

Import Sceneform SDK Plugins

Configureproject build.gradle files

Update Android Manifest.xml

Perform runtime checks and create a scene view
Create rendables

Build the Scene

o gk w NP

First, Import the Sceneform SDK Plugins into the proj€gtce installed, Sceneform
plugincan importyiew, and build 3D assets in the Sceneform SDK for ARiegjipn

in Android Studio. It requires Android Studio versions 3.1 and above.
To install the plugin:

In Android Studio, searchile > Settings > Plugins > Browse Repositoriethen click

Browse Repositories and install the Google Sceneform Tools (Beta).

Plugins VMarketplace  Installed o

> Appearance & Behavior

Koo GOOQ le Disable
> Editor Sceneform
. Tools (Beta)

Plugins Firebase Testing
> Version Control

> Build, Execution, Deployment
oogle Cloud Tools Core
» Languages & Frameworks

> Tools
» Other Settings oogle Cloud Toolks For Android Studio
Experimental
cogle Developers Samples
oogle Login
oogle Sceneform Tools (Beta)
IntelliLang

Java Bytecode Decompiler

Java Internationalization

Figure 5.3.2.1 Installation of Google Sceneform Tools (Beta)
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Secondly,Configureprojecd build.gradle flesMa ke sure the project
includes Googleds Maven repository. Then,
latest ARCore andceneform UX dependencies to ensure the project settings are
compatible with both libraries. Figute3.2.2shows the configuration of ARCore and

Sceneform UX dependencies.

implementation

implementation

implementatlon

Figure 5.3.2.2 Configuration of ARCore and ScenefdixnDependencies

Thirdly, Update Android Manifest.xntb indicate that the app requires ARCore, ensure
the app is visible only in the Google Play Store on devices that support ARG
5.3.2.3 shows the update of Android Manifest.

<!-- Both "AR Optional” and "AR Required” apps require CAMERA permission. --=
<uses-permission android:name="android.permission.CAMERA" />

<!-- Sceneform requires OpenGL ES 3.8 or later. --=
<uses-feature android:glEsVersion="8x8088388088" android:required="true" />

<!-- Indicates that app requires ARCore ("AR Reguired"). Ensures the app is
visible only in the Google Play Store on devices that support ARCore.
For "AR Optional" apps remove this line. --=>

<uses-feature android:name="android.hardware.camera.ar" /=
<application=

<!-- Indicates that app requires ARCore ("AR Required"). Causes the Google
Play Store to download and install Google Play Services for AR along
with the app. For an "AR Optional" app, specify "optional" instead of
"required”.
—-——=
<meta-data android:name="com.google.ar.core” android:value="required” />
</application=

Figure 5.3.23 Update of Android Manifest
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Fourth performruntime checks and create a scene \agwsing an ArFragment, which
automatically handles ARCore session after performing necessary ARCore runtime
checks. The checking includes compatibility versidiisoogle Play Services for AR

and permission of access to the camera. Once the check pass, ArFragment will create
an ArSceneView that renders the camera images from the session onto its surface and
renders a buiin Sceneform UX animation that shows usen they should move their

phone to activate AR experiences.

Fifth, createrenderableshat enables 3D model can be placed anywhere in the scene
and consists of Meshes, Materials and Textures. Renderables can be created from 3D
asset files such as OBJ, XBand gITF.Figure 5.3.2.4 shows the creation of Model

Renderable.

Figure 5.3.24 Creation of Model Renderable

Lastly, Build the SceneARSceneVievhold the Nodes that are the virtual objects to be
rendered. Each node contains all theormation that Sceneform needs to render

includingits position, orientation, and renderable object
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5.4 System Operation

!

Signatl;re By Nosh

Forgot Password?

New User? Create an account

Admin? Login as admin!

Figure 54.1.1 Splash Screen and User Login Page

First, there will be a simple splash screen when user click the applicatiorAiten3
seconds, it will lead user to the main login page. As shoviigiare 5.4.1.1user can
enter their respective email address and password totkat&R Food Menu apf
they have not yet r edCreatdaer ,a ctcloegigter theirm oc Iri
account . | f user has forgotten their pas
password?0 to chamBeesitdlreesi,r ardenw np asaawwatrl d .c k

admindo to |l ogin admin page. Fi gunrPage.5. 4. 1.

Sign Up Admin Log In

Name

Mobile Username
Email Password
Password

Already have an Account? Log In

Figure 54.1.2 Signup and Admin Login Page
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User Report

O, Search

Email:
tanzhixian01@gmail.com
User Name: Zhi Xian

User Phone no.: 0127979678

Email:
qianhuaO0515@gmail.com
User Name: Qian Hua

User Phone no.: 0167539326

x & = =

Figure 54.1.3User Reporand Adl ProductPage

After admin login to the admin page, system will redirect admin to the user report page
where admin can view all theformation of user such as email, username, and phone
number. Besides, admin can search for a specific user using the seafrttebaadmin

can click the list icon at the bottom navigation bar. System will redirect admin to the
add products page wherdrain can upload food image, input name, price, and type of

food products as shown in Figure 5.4.1.3 above.

<

Order Report Order Summary

Order ID:
3f96b653-4386-4147-9539-dd3d .
d3a762ba

Address:

2368, Jalan Seksyen 2/10,
Taman Bandar Barat, 31900
Kampar, Perak

Date: 03/30/2022
Time: 08:48:15
G ‘ Lemon Tea
! Price: 6.0
- i Quantity: 1.0

cash on delivery
by: Zhi Xian

Order ID:
6e999b05-55bf-429b-87d6-004a
554dd78b

Address:

11, Jalan NB2 6/7, Taman

Nusa Jaya Mas

Date: 04/01/2022

5 ; < .- Keto Cheesecake
e = = price: 12.0

S

~ Quantity: 1.0

LAMBAABE)
. SEALSEL. Lambaager
—

Figure 54.1.4Order Reportand Order Summaryage

Besides, Admin caslick the third icon and system will redirect admin to the order
report page. In this page, admin can view all the order details such as order ID, address,
date, time, username, and payment method. Admin can also click each of the order card
to view ordersummary page.
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C=e .l .l = =3 2319 @Da .l

Signature By Nosh

Q Search

- Keto Cheesecake
— e -
=3 == Price: 12.0
P
Category: Sweet

Product Name:

- Fried Chicken -
- % CHOE Grilled Beef Chop

o : ~ Price: 16.0

> Price: Y
b ) - Category: Chop 280

Category: Chop

-— Pancake Bacon &
- q
= Price: 15 N e o
™

Figure 54.1.5Food Menu Homepagend Food DetailsPage

After successfully loginsystemwill redirect user to thdood menu homepagé\s

Figure 5.4.1.5hown abovejser can scroll and view the food menu card. Besides, user
can search for their desired food by kethia food name using the search bdoreover,

user can click the hamburger button on top right corner and system will redirect user to
the more informatin pagelUser can also click each of the food menu card to view the
details of food informatiosuch as name, price, and category. User can click the camera
button to view food item in AR modelick the button to add food items into shopping

cart or wish list.
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STl all =

Payment
Wish List Shopping Cart

Japanese Crispy

Chicken Burger

Price: 18.0

Quantity: 1.0 [ ] Option one:

Signature Salad Cash On Delivery

Bowl

Option two: Card Payment
Price: 10.0 L g

Quantity: 1.0 [}

Total Amount: 28/-

BUY NOW

=

Figure 54.1.6 Wishlist, Shopping Cargnd Paymenfage

After user has added food items, they can click the bottom navigation thervttsh

list page or shopping caid view their added food items. In wish list page, user can
click the food menu card to view the details of food information. Besides, theystan
click the remove button to remove food items from wish list. In shopping cart, user can
view their cart items and click remove button to remove food items from the shopping
cart. After that, user can cl i ckrtoithRuy

payment pagas shown in Figure 5.44L.
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ReMovE W |

Figure 54.1.8 AR Camerdage(ii)

In AR camera function, user can view food items in AR médst, user can click the
cameraicon using the bottom navigation bar and system will redirect user to the AR
camera screen page. User can scroll and view the 2D food ietattpesbottom part of

AR camera screefhen, user can click one of the food images and movesathera
around andind a flat surface such as table or floor for placing the AR elem@yssem

will then trigger computer generated vision technology by scanning the surrounding
environment to retrieve augmented reality conteAfiter retrieving, system will
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display mutiple white dots on the flat surface which indicates the AR 3D food model
is ready to be placed by uséiter that,user can click multiple white dots on the AR
Camera Screen to place 3D food model on the flat surface envirorftentAR 3D

food model has been successfully disgdy user cartlick the AR food model to
perform rotate, scaling, drag and move functi®esides, user can alslick the remove
button on the top right corner of AR camera scrieeemove the 3D food modeThe

sample 6AR 3D food model as shown Figure 5.4.17 and Figure 5.4.8.above

Edit Profile

2 FullName .
- Reset Password ?

Email Fnter New Password > 6 Characters
long

Zhi Xian

tanzhixian01@gmail.com

Zhi Xian

¥ Phone

0127979678

tanzhixian01@gmail.com

CHANGE PROFILE
0127979678

RESET PASSWORD

LOGOUT

SAVE

Figure 54.1.9 Profile Page

Figure 5.4.19 shows the profile pagé profile page, user can view their profile picture,

full name, emajland phone numbeBe si de s, user can <click
buttonto manage their profildn edit profile page, user cadlick the profile icon to

choose picture from their albufhen, user cardit theirusename,email, and phone
number.After clicking thefi s a buttan user profilewill be updatedsuccessfully.

Besi des, user can click the Areset passw
they click the reset password button, systempaf-out adialogboxwhich canallow

userto entera new password.
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SIGNATURE BY NOSH &
#FOOD LOVERS

o) LOW-CALORIE
I} Customer Gallery our story FOODS =

. Contact us

9 Location

EAT LOCALFIRST

Figure 54.1.10More Info and AbouPage

After user click the hamburger icon on the top right corner in food menu homepage,
system will redirect user to the more info page as shown in Figurel®.4ldove. In

more info page, user can click different options such as About, Customer Gallery,
Contact us, and Location. First, user ca
redirect user to about pag®ser can scroll to view history of restaurant, food

ingredients used, photo of ingredients and food calories information.

Life is Uncertain.
--- Eat Dessert First. Email Ad

Subject:

SEND

@ nhttps://si y h.com.my

. 010-234 8463
i y il.com

Figure 54.1.11 Customer GalleryContactandLocationPage

Besi des, uCGustamerdallerybationtowi&w thie environment and pictures
oftherestauranN e x t , u s eContactaudmbutonandsystendi will redireatser

to contact page. User can input email address, subje@nd messages in the given
provided boxto sndfeedback to the restaurah@éstly, user carlick thefiLocatiord
buttonand ystan will redirect user to the Location Padden, sercanc | i ¢ k A WE

ARE HEREO button tasdvaewes heGoeglaumapt 0s
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55 Concluding Remark

As a concluding remark, the hardware that have been used to develop this project
i ncl ude As u Miresoft Vnudwe p0 Pre iartd @it Operating System
Besides, different model of Huawei smartphone such as Huawei model 3i, Huawei mate
9, and Huawi p30 has been used to develop and perform testitige project.This

AR food menu application is developed using Android Studio and FireRadeoid

Studio withJava programming languabas been usdd develop software and writing
script for the ARfood menu applicatiorAll the datauser profile and food information
arestored in Firebase Realtime DatahaSlud FirestorandCloud Storage. Besides,

3D modelling toolsuch asblender has been usealdesignandproduce AR 3D food
model. Sceneform[3K also has been useéd build an AR experience food menu app

for all the essential AR features like motion tracking, environmental understanding, and
light estimation. Moreoverhdobe Photoshop and Adobe lllustratas beemsed for

photo editing manipulation of softwarandto design poster

To use the AR funabin, device must be running minimum Android version 7.0
or higher. For the development AR Food Menu using Sceneform SDtere are
some configurations need to be done includegbort Sceneform SDK Plugins
configure project build.gradle fileas well asupdate Android Manifest Besides,
perform runtime checks and create a scene vegate renderableand finally tuild

the Scene

Besides, system operatitias been covered in this chapterthis application, it will

consist of two module which is admmodule and user module. In admin module,
admin can view user report, view order repartd add products to user main page. In

user module, user can view food menu card with rich vigppéaling 2D imagesjew

the food details, add food items intish list and shopping cart list, manage user profile,
access AR camera function. Besides, user can also access the more info page to view
customer gallery, view story of restaurant, view photo and information of ingredients
used as well as learn the ntitsn knowledge. Furthermore, user can leave feedback in
contact page and acc &ashor, thiBAR foodareru projeca nt 6 s
will have a more organized and systematic platform for user to order food, view virtual
food with AR 3D models awell as for user to learn and understand the calories and

food ingredients used.

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 118



CHAPTERG6: SYSTEMEVALUATION AND DISCUSSION

CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION

In this chaptersystem testing and performance metrics, testing setupeanll, project challenges, objective evaluation and concluding remark
for this projectwill be presented.

6.1 System Testing and Performance Metrics

TABLE 6.1.1 Verification Plan for Signup Module

Test | Test Casd®escription Test Data Expected Result Actual Result Pass/Fail

Case

1 Enter valid nameyhone Name:Tan Zhi Xian SignUp should be successfy SignUp was Pass
number email password, | Phone:012857867 successful

SignUp button is pressed| Email: tanzhixianO@gmail.com

Passwordt23456abc
2 Enter invalid email, Sign | Email: wwwtanzxcom Di s pEnamiyis HRequired ,| SignUp was failed Pass
Up button is pressed SignUp should be failed
3 Enter invalid password, | Password: eeef4 Di s pPaaswordiMust Sign Up was failed Pass
Sign Up button is pressed be >= 6 Charactets, S

should be failed

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 119



CHAPTERG6: SYSTEMEVALUATION AND DISCUSSION

4 Empty data, Sign Up Name:NULL Di s pFubhNaméiPhone | Sign Up was failed Pass
button is pressed PhoneNULL Number,Email is Required ,
Email: NULL Sign Up should bé&iled
PasswordNULL
TABLE 6.1.2 Verification Plan for User Login Module
Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fail
Case
1 Enter existing user data, | Email: tanzhixianOI@gmail.com | Login should be successful | Login was successful | Pass
Login button is pressed | Password123456abc
2 Enter norexisting user Email: tanzhixiar@gmail.com Di s pThargis rio user Login was failed Pass
data, Login button is Password123456abc record Login s
pressed failed
3 Enter existing user email,| Email: tanzhixianO®@gmail.com | Di s p Paasyordiis Login was failed Pass
wrong password, Login | Password009878tan invalido, Logi n s
button is pressed failed
4 Empty data, Login button | Email: NULL Di spl ay @Fi el]|Loginwas failed Pass
is pressed PasswordNULL emptyo, Login
failed
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TABLE 6.1.3 Verification Plan for Admin Login Module

Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fail
Case
1 Enter existingadmindata, Login Usernameadmin Login should be successful Login was Pass
button is pressed Passwordpass successful
2 Enter norexistingadmindata, Usernameadminnn Di s p Please erier correct Login was failed | Pass
Login buttonis pressed Passwordpass credentialde, Logi n sh
3 Enteradmin usernamevrong Usernameadmin Di s p Pleage erer correct Login was failed | Pass
password, Login button is presseq Passwordxxdxs credentialde, Login sh
4 Empty data, Login button is press( UsernameNULL Di s p Please erier correct Login was failed | Pass
PasswordNULL credentialde, Logi n sh
TABLE 6.1.4 Verification Plan for Forgot PasswordModule
Test | TestCaseDescription Test Data Expected Result Actual Result Pass/Fail
Case
1 Check response when Email: Di s p Reaeylinkisent to your | Userhassuccessfully Pass
users key in valid email | tanzhixianO®@gmail.com| emaib User shouldeceive email| receivedemail link to reset
and c|YE8K boun link to resetnewpassword new password.
Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 121



CHAPTERG6: SYSTEMEVALUATION AND DISCUSSION

adminclickonii Up | 0 ¢

Image®® butt on

button

the photo album.

redirect user to the photo

album.

2 Check response when Email: Di s p Reaeylinkiis not sent, | User could not receive Pass
users key innvalid email | tanzhixianOgmail.cont | email is badly formattew User email link to reset new
and c | iESKkK boun shouldnot receive email link to | password.
reset new password.
TABLE 6.1.5 Verification Plan for User ReportModule
Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fail
Case
1 Checkuser report data Email: Admin should see thaser report | Admin couldsee thauser | Pass
when usehas successfully tanzhixianOi@gmail.com| that displayinguser email, reportthat displayinguser
signup on the system Username: Zhi Xian username, anpghone number. email, username, and
Phone: 0127979827 phone number
TABLE 6.1.6 Verification Plan for Add Products Module
Test | Test Casd®escription Test Data Expected Result Actual Result Pass/Fail
Case
1 Check response when Clickonii Up | o a @ | System should redirect user to| Systemhassuccessfully Pass
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2 Entername, price, and Name: McChicken Food product should be added| Food produchas been Pass
type of food product Price: 12 on food menu homepage. successfullyadded on food
i A d loution is pressed | Type: burger menu homepage.
3 Empty datafi A d loution | Name: NULL Di s pEntewrall field® Food | Food productvas failedto | Pass
is pressed Price: NULL productcannot be added be added.
Type:NULL
TABLE 6.1.7 Verification Plan for Order Report Module
Test | Test Casd®escription Test Data Expected Result Actual Result Pass/Fail
Case
1 Checkorderreport data Order ID. xvrtch24bx43x| Admin should see therder Admin couldsee theorder Pass
when usehas successfully Address: Jalan Seksyen| reportthat displayingorder ID, | reportthat displayingorder ID,
made payment for their | Date: 10/04/2022 addres, date, time, payment | address, date, time, payment
order Time: 20:14:59 method, and username. method, and username.
Cash on Delivery
By: Zhi Xian
2 Check response when Click onone of theorder | Admin should see therder Admin couldsee theorder Pass
adminclick onone of the | repors summary which consists of | summary which consists of
order reports food name, price, and quantity food name, price, and quantity
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TABLE 6.1.8 Verification Plan for Food Menu Homepageviodule

Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fail
Case
1 Check response wherser | Click on one of the| Usershould see thiood details | Usercould see thdood details Pass
click onone of the food | food menu cards | pagethat displayingood product | pagethat displayingood product
menu cards name price, and category name, price, and category
2 Check response wherser | Click oncamera Systemshouldredirect user to AR Systemhassuccessfullyredirect | Pass
click oncamera button in | button camera screen user to AR camera screen
food details page
3 Check response wherser | Clickoniadd |Di spl ay A Pr Eoddu ¢ Food produchasbeen Pass
cickonfadd t o cart o b utlproductshould be added to successfullyadded to shopping
button shopping cart. cart.
4 Check response wherser | Click onadd to Di spl ay @ Pr oddu ¢ Food produchasbeen Pass
cickonifadd t o Wi s hl i st ¢ productshould be added to wish successfullyadded to wish list.
button list.
5 Check response wherser | Click on Systemshouldredirect user to Systemhassuccessfullyedirect | Pass
click on hamburger button| hamburger button | More Info page user to More Info page
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TABLE 6.1.9 Verification Plan for Wishlist Module

Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fai
Case
1 Check response wherser | Click onone of the | Usershould see thivod details | Usercould see thdood details Pass

click onone of the wish | wishlist food pagethat displayingood product | pagethat displayingood product

list food producs producs name, price, and category name, price, and category
2 Check response wherser | Click onremove Di spl ay @ Pr Babdi ¢ Food product has been successfy Pass

click onremovebutton button product should be removed fron] removed from wish list

wish list.
TABLE 6.1.10 Verification Plan for Shopping Cart Module

Test | Test Casd®escription Test Data Expected Result Actual Result Pass/Fai
Case
1 Check response wherser | Click onone of the Usershould see thivod Usercould see théood details Pass

click onone of the wish | wish list food products | details pagé¢hat displaying | pagethat displayingdood product

list food products food product name, price, ar] name, price, and category

category

2 Check response wherser | Click onremove button| Di s pl ay @ Pr o d Foodproduct has been successful Pass

click onremove button

removed from wish list.

Food product should be

removed from wish list
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TABLE 6.1.11 Verification Plan for Payment Module

Test | Test Casd®escription Test Data Expected Result Actual Result Pass/Fai
Case
1 Choose option on&ntername and| Name: Zhi Xian Order placed should be Order placed Pass
addressfi Pay butiowis Address: Jalan Seksyen successful successfully
pressed Option one: Cash on Deliver
Clickonfi Pay utiow 0
2 Choose option twdgntername and| Name: Zhi Xian Di s p Caadyhuniber is Paymenivas failed | Pass
addressfi Pay butiowis Address: Jalan Seksyen requirecd paymentshould
pressed Option one: Card Payment | be failed
Clickonfi Pay [utiow 0
3 Choose option twdgntername and| Name: Zhi Xian Di s p Caadyhuniber is Paymenwas failed | Pass
addressEnter invalid card number| Address: Jalan Seksyen invalido paymentshould be
APay Dltowid pressed Option one: Card Payment | failed
Card number: Invalid
4 Choose option twdgntername and| Name: Zhi Xian Order placed should be Order placed Pass
addressEnter valid card number, | Address: Jalan Seksyen successful successfully
expiration date, CVVii Pay N| Option one: Card Payment
button is pressed Card numbervalid
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5 Empty datafi Pa y Bbuttowid | Name: NULL Di s pEntewyall field® , | Paymenwas failed | Pass
pressed Address: NULL paymentshould be failed
TABLE 6.1.12 Verification Plan for Profile Module
Test | Test Casd®escription Test Data Expected Result Actual Result Pass/Fai
Case
1 Check response wherser | Clickoni C h a n g e Systemshouldredirect user | Systemhas successfully redirect | Pass
clickonf Change Profil ed b {(toEditProfile page user to EdiProfile page
button
2 Check response wherser | Click on Profile icon System should redirect user| System has successfully redirect | Pass
click on Profile icon in to the photo album. user to the photo album.
Edit Profile page
3 Edit new user datd, S a v Name: & Di spl ay i Pr o f]|Editprofile was successful. Pass
button is pressed Email: tzx@gmail.com | Edit profile should be
Phone: 0127979273 | successful.
4 Empty dat a, |Name:NULL Di spl ay @ One |Editprofile was failed. Pass
is pressed Email: tzx@gmail.comjar e emptyo, E
Phone0127979273 should be failed
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TABLE 6.1.13 Verification Plan for AR Camera Module

Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fai
Case
1 Check response wherser | Click onfAR Camera | Systemshouldrender a Systemhas successfulliender a Pass
click oniAR Camera button built-in ScenefornmJX built-in Sceneform UX animatiom
button animation that shows usergy AR Camera Screen
how they should move thei
phone to activate AR
experience
2 Check response wherser | Movescameraaround | System should trigger System has successfutlysplay Pass
moves cameraround surroundings computer generated vision| multiple white dots on flat surface
surroundings technology by scanning thg which indicaes AR 3D food model
surrounding environment | is ready to be placed
anddisplay multiple white
dots on flat surface
3 Check response wherser | Placel AR 3D food AR 3D food model should | Placing ofAR 3D food modelvas | Pass
placedAR 3D food model | model be successflyl placed on | successful.
the flat surface.
4 Check response wherser | Move camera away AR 3D food model should | AR 3D food model has been Pass
move camera away from | from flat surface be disappeared on screen.| disappeared on screen.
flat surface
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5 Checkrotate function of | Rotatefood model AR 3D food model should | Rotation of AR 3D food model was| Pass
AR 3D food model be rotate by user on screern successful.

6 Checkscale function of Scale food model AR 3D food model should | Scalingof AR 3D foodmodel was | Pass
AR 3D food model be scale by user on screen| successful.

7 Checkdrag and move Drag and move food | AR 3D food model should | Drag and movef AR 3D food Pass
function of AR 3D food model be move from one place to| model was successful.
model another within range.

TABLE 6.1.14 Verification Plan for More Info Module

Test | Test Cas®escription Test Data Expected Result Actual Result Pass/Fai

Case

1 Check response wherser | Clickoni Ab o ut ¢ Systemshouldredirect user | Systemhassuccessfully redirect | Pass
clickonh About o button to About page user to About page

2 Check response wherser | Clickoni Cu s t o n Systemshouldredirect user | Systemhas successfully redirect | Pass
clickoni Cust ome|Gal | er y o b (toCustomerGallery page | userto Customedgallery page
Gall eryo but

3 Check response wherser | Clickoni Co n t a c| Systemshouldredirect user | Systemhas successfully redirect | Pass
clickoni Cont act |button to Contact page user to Contact page

4 Enter all fieldsfiSenad Click onfiSend b u | Systemshouldredirect user | Systemhas successfully redirect | Pass
button is pressed to Gmail user toGmail
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5 Check response wherser | Click onfiLocatiord Systemshouldredirect user | Systemhas successfully redirect | Pass
click onfiLocatiordo b u | button to Locationpage user toLocationpage
6 AWE ARE HERECIlckoni WE A R E Systemshouldredirect user | Systemhas successfully redirect | Pass
is pressed HEREO but t ¢toGoogle Map user to Google Map
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6.2 Testing Setup and Result

6.2.1 Qualitative Usability Testing

TABLE6.21Summary of Five User6s Emotions

Participants | Summary of Emotions and Feedbacks

User 1 - Appeared calm while using this application.
- Able to use this application without any guidance.

- Satisfied with the interface design of this application.

User 2 - Facial expression looks relax throughout the session.

- Able to use this application with leagtidance.

- Look amazed when usirgR Camerdunction.

- Mentioned thatAR 3D food model can be more realist
improve thequality in 3D models

User 3 - Excited to try out all the features and function

- Admitted the prototype is very easy to use

- Mentioned that there can be some improvemeittenorder,
report module to allow admin filter different order report
date.

- Mentioned thaAR function is creative and innovative to

implemented on food menu.

User 4 - Appeared smiling and happy when using the app

- Mentioned thathere are only 10 food modegisovided in the
system so that cannot toyt otherfood model.

- Mentioned that thenterfacedesignis attractive

- Mentioned that there is some errorlie imargin otustomer
gallery pagebecause there is the different size in differ
smartphones.

- Overall satisfy with the prototype

User 5 - Facial expression looks like satisfied the application.
- Give suggestiorfor the future work(sort the food menu b

category)

- Mentioned application is easy to use without any guidan
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6.2.2 Quantitative Usability Testing

In the quantitative usability testinghere ardwenty usershastesed the application.
Based on the survey dataAppendixB, as shown irsurvey form most of the users

often go to restaurants 3 to 4 times per month to enjoy their meals. Half of them prefer
eating usual favourite food than trying autusual new dishdse@usesome of them

might havedietary restrictions where they do not know the ingredient being used in a
meal. Hence, they will tend to order usual dishes. Besides, half of the respondents
would like to try out a new restaurant because of the gourmet Amadrding to the
survey, new technology concept such as AR food menu would be their second choices
while the price and location would be least attracted by respondents. As shown in
appendix Bmost of theespondents have ever used the digital menu to trde using
phone, tabletand Computer. Among those three devices, phoonadsof the popular

devices that have been used to order food.

Based on thesurvey form 65% of the user would like to know the food
ingredients used and understand food calani¢ése mealvhile the others 35% of user
remain neutral view. After reading the ingredients in a meal, 15 of the respondents
cannot envision the achlappearance of food while the other 5 respondents would have
the imagination of the food appearanéenong all the 20 respondents, all of them
would like to view virtual food appearance in AR 3D model before the actual food is
served. This is because thi®od menu applicatiohas introduced an AR technology
which brings an innovative and unique ideattwact most of the user astand out

from all the competitors

Based orsurvey datal? of the respondents could not envision the food portion
size accureely and 15 of the respondents had trouble in recognizing some of the
ingredients in meal. Therefore, most of them would tend to identify the food ingredients
and portion size by searching online or asking waiter for help. Hencerdpesed
solution hagntroduced a smart device interactive food menu that would contain an
augmented reality featurggich can allow user teiew virtual foodin AR 3D model

which display an appropriate representation of both appearance and.portion

As shown insurveydatg twelve users able to use the AR camera function without
any guidancevhile the other eight users find it difficult to use the AR function. Among

those eight respondents, five of them mention that there can be some improvement in
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thequality of food models 2 of them suggegtrovidingmore options to view different
food models while the other one user suggektingscreenshot button to saf@od
models into album.

Majority of user feebatisfiedwith AR camera function whilevo of theusersfeel
extremelysatisfiedwith this functionsince itprovides a better understanding of the
food menu for userHowever, eight of the users feel moderate when using the AR
function.As shown inuser satisfagin scoremajority ofusersare mosprefembly the
AR camera functionsix users prefefood menu homepagandthe other twouses
preferseach of the shopping cart function and more info functieor. the overall
satisfaction of AR food menapplication, majority of the uselsave a good comment
and feedbackwhere theyfeel the interface and functionality of thapplication is
satisfed or extremely satiggd. With this function, it povides a more precise and easier
platform which can allowusers to viewAR food model that can provide a better

understanding ahefood menu
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6.3 Project Challenges

There are a fewmplementationissues andchallengeshas been occurred
throughout the development AR food menuproject.During implementatiorphase
themainissueand challenge that has bemrtured in this project islue to thdack of
knowledge and experience in developing the proposed project using Sceneform SDK
Since the Google Sceneform Tools (Beta) require laooffigurationsof ARCore and
Sceneform UX dependencidgnce it took for a few weeks to learn the usage of tools
and functions such geerforming runtime checks and create a scene view by using an
ArFragmentthat carautomatically handle ARCore sessi®herefore, most of the time
was spent to find out the solution on the implementation of Sceneform SDK plugin into

AR food menu project.

Other than thatifficulty in designing of 3Dfood model and objects isne of
the most challenging parts in this project. To construct a realistic 3D food model,
drawing skills is highly required However, due to the time constraints and
unfamiliarized of the 3D computegraphics software, it is very difficult to produce an
ultra-high quality of 3D food model. Thereforene of the solutions is to download
OBJ file from Google Poly and import the 3D assets file to the system. Besides, search
for a similar 3D model to editan be considered ase of thebest ways to construct
the 3D model. Although the Blender software is a flexible and free-sparce 3D
computer graphicsoolset, but it is not usdriendly for beginners to construct an
interactive 3D model since it imore suitable for the experience 3D designer. Thus,
solutions for this problem could be importing 3D assets file from free resources such
as Google Poly, purchasing an uligh quality of 3D food modeabr seek for some

friend who is good in drawing skiéind use the Blender software.

Furthermore, create rig and bones into a constructed 3D model is also
challenging and time consumindt. includes the production such as modelling,
texturing, rigging, and lightning. Modelling will be the very first stegl@velopment
phase and texturing will be carried out to make the food model have a more realistic
view. Besides, there is total of 10 food model need to be created in this AR food menu

project.
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6.4 Objective Evaluation

According to project objectives stated in Chapter 1,ptgect objectivesas been

successfully achieveaks shown below:

1. Successfully developed a mobileod menuapplicationthat integratewith
augmented reality technolodgr user to view virtual foodvith 3D models
which displays an appropriate representation of both appearance and portion

size.

2. Successfullydevelopeda food menu application that provide engagement and

interaction between user via augmented reality technology.

3. Successfully embeghoto of food ingredients used and nutrition information in
the food info page for user to learn and understand the food calories and

ingredients.

4. Successfully implement AR technology on food menu to overcome
communication gaps and lamgge barriers of user during food ordering process
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6.5 Concluding Remark

To perform testing on AR food menu project, testing setup has been carried out such as
gualitative usability testing and quantitative usability testing. Qualitative usability

testing involves observing users to understand how they experience the AR faod me

app and to research on target audienceods
perform qualitative usability testing, AR food meA®K file has been installed on
user6s Android phone to perfor mbserhaser t ai n
beenassi gned to test the app and uselt 6s e m
is used to design decisions and gaidie pt h i nsights i nto use
emotions. During the qualitative testing phase, most of the usexated to tryout

all the features and functiowhile some of themappeared calm while using this
application Throughout this way, data can be collected successfully by observing
user6s interactions and reactions. eln sho
it involves participants attempting to test the application and all the findnegsased

on participantds I mpressions, comments, a

Besides, quantitative usability testing plays an important role in system testing since
it  me as uerfersmiance based drsa gipen task, such as thetasgletion times,
success rate, and number of errors which pavides a basis for benchmarking
programs To perform guantitative usability testing, survey form of user satisfaction
score has been condeadtto measure user experience vgititistical data that can be
guantified and expressed in numerical terBased on the quantitative survey data, it
shows that the AR food mempplication is easy to use without any guidance and most
of the user feel saffied with the interface design of this application. In short,
guantitative testing caaccumulates data about users' behaviours and attitudes in an

indirect way which allow researcher téind outus er 0 s perception

functionality of applicatiorand find usability issues while using the applications.

As a concluding remarkpoth gqualitative and quantitative user testing are
complementary methodso provide a basis of benchmarkirip evaluate the
performance and functiafity of this application. Although there are sommsues and
challenges occurred throughout tiwhiole developmentof AR food menu project,
system requirements amoject objectives stated in Chaptehddbeensuccessfully

achieved
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CHAPTER 7: CONCLUSION AND RECOMMENDATION

In this chapterprojectdiscussionnovelty of the projectfuture work, and conclusion
for this projecwill bepresengd.

7.1 Discussion

Augmented Reality technology trend is nowadays rapid evoluiifter exposing the
project to public and respondents, there are some of the positive critiques had been
received. One of the positive comments recefveah usemwas that the idea of AR 3D

food menu project waguite innovative, and the 3D food models looked appealing and
appetizing. People also like the fact that they could view the food portion size and could
see how each ingredient was placed on plates. Besidetherthing they liked most

was that the application offers customers an opportunity to view how the food

appearance of their order would look like before they placgarder.

In short, theoutcomeof this projectwassuccessful. It halseenproven hat people
do not have to feel reserved when tlgeyneto try out gourmet restaurants because of
the language barriers, communication gdpsed ingredients knowledge or portion
sizes. It has also proven that sooner or later the AR technology will batdeddr all
the restauranand the traditional printed menus will be replacA® introduces an
innovative way to boost the effectiveness of cuisiies. AR food menu willhelp
improve customeengagement and build brand visibility to increase cliensakd
expanding the client base of busineSgynature by Nosleould be thefood menu

ordering tool that can provide trustworthiness with its augmented reality feature.

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 137



CHAPTER7: CONCLUSION AND RECOMMENDATION

7.2 Novelty of the Project

Due to the recent improvement in the qualitylitef and the increasing of interest in
food, the number of people looking for restaurants or special foods has imgreas
significantly. The customer who vigsitthe restaurant are interested to know the
ingredients of the food as well as the informatioawlthe origin, cooking method and
efficacy of the food.The proposed solution is an introduction of smart device
interactive food menu that will implement augmented reality features with some useful
function. It will be reproduced in 3D with the aids létphotogrammetry method. This
project can show how the merge of culinary arts with technology that can assist in

building trust betweerestaurants and customers

This project has introduced an AR technology which is an innovative and unique
idea to stad out from all the competitors. It can act as a business strategy to attract
more customers with the implementation of AR technology. It can enhance user
engagement and improve brand loyalty. The use ofdost devices as compared to the
costly head moued display devicesan be considered as one of the main advantages
in this project. Besides, this project has provided user with a better idea about the
product before buying. Although there is no sense of aroma, cuisine, taste, and
uniqueness, but it provided user with mmersive AR experience during the process
of food ordering.This application provided good user interaction and helped in

removing all the language barriers and odd names of food items problem.

With the implementation of AR technology, it will be fun antkresting to elevate
userb6s food experience andvismbynTarguglkdARt o0 me ¢
food menu application, culinary industry can provide engagement and interaction with
their customer in a new and innovative way. The project shoevadivantages of
incorporating a digital food menu with augmented reaéthnologt o el evat e wus

food experience and promotes the immersion of user experietieecuinary world

The adaption of AR technology was grotimeaking since itan be aplied in
different industries to streamline the proces&ace majority of the people have a
smartphone with them everywhere and anytime, the adoption of AR technology will
begin to rise in a short period of time. As people become increasingly depandent
rely on the mobile devices, AR technology will slowly become the norm in this digital

world in the coming few years.
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7.3 Future work

The current version of application is complete on basic requirement aifeeseme of
the recommendation and future waxdn be improvedA list of recommendatiothat

could be possible tbeimproved in futureasshown below:
1. Improve the 3D foodmodel to become more realistic and visuappealing

An ultra-high quality ofAR 3D food modekan bedesigned in future to make the

food model moreealistic Besides, increasmaore choicesf 3D food models
2. Implement a filter function to sort the food by category

With the filter function, user can select the food by different category. It will be

more useffriendly and convenient during the food ordering process.

3. Implement a built-in customer feedbackfunction to measure customer

satisfaction

Augmented reality foodnenuapp can have buiih feedbackfeaturesn future. It
canserve astool to collect data about customer preferendésough this way,
usertime spent on viewing popular dishesdpromotionafeaturesan be collected.

Hence, thesurveycan be used tprovide valuable information to business owners.

4. Implement a phone capture function for user to capture different angle of

AR 3D food models and save into album.

With this function, user can click save button to capture different angle of their
favourite dishesdéd photo and save into |
picture of 3D food model with their friends and family. They can also choose to
upload the photo of 3D food model to the sbeiadia such as Facebook, Instagram,

Twitter, and many others.
5. Add on AR cooking game that can allow user to learn and cook the dish

There might be a collaboration of AR food menu project with AR mini cooking
game in future. This mini cooking gameda augmented reality mobile games
which can allow user to learn and cook their own dish. With the combination of
works, it will be interesting and fun to promote the immersion of user experience

and elevate gourmet food experience in the culinary world AR cooking game.

Bachelor ofComputerScience(Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR 139



CHAPTER7: CONCLUSION AND RECOMMENDATION

7.4 Conclusion

The combination ofeality anddigital technology has further strengthened the
aspect of modern society life to cater for new developments in the industrial revolution
4.0. Augmented Reality technology are rmently matured and by utilizing this
technologyjt cansuperimpose computgre ner at ed i mages on a us
world and all the imaginary things can come trugs the digital trend continugs
creativity andvisual depiction can be valued as one of the waydewatecustomers
interestwhen they patiently wait for their meals. Howeuagst of the restaurant still
maintain the original business mode whtte menus served are simple and consists
only the imags and text Those traditional printed menu causes a difficulty for
restaurant to come up withuaique selling point in an oversaturated food indudtng
problem withinconsistencyf food portion sizeand appearance, loss of engagenrent
traditional bod menulack of information about théood ingredients used aridod
calories, problem of communication gaps and language barriesas be identified.
Therefore, the proposed mobile application is intended to solve these problems. These
problemshave becomea strong motivation to develop this projeittat can bring
benefits and convenience to the user whieeg can choose their desire dishes based

onthe AR food menu application.

The objective of this projeds to create an AR food menu mobile ajgption that
allow user to view virtual food with 3D models which displays an appropriate
representation of both appearance and porti@man provide a better understanding of
food menu angnhancehe easiness of usduring the food ordering procesOther
than that,this projectwishes to provide theustomes to have an interactive and
interestingfood orderingexperience by implementingtate, scaling, drag and move
functionon the AR 3D food modeln this way, itprovidesengagement and interaatio
between user and food mems thecustomeiare interested ithe new AR technology
it can grabtheir attentionto the restaurareind act as anique selling point for the

businesdo increasahereturn rate of customers

As a conclusionthis project proposed on AR food menu application using
Android operating system that caampletely overlaying digital content onto the real
world. The result of this project shows that the AR food menu application was able to
trigger computer generatesion technology by scanning the surrounding environment
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to retrieve augmented reality conte®®& 3D food modeEthat can be placed dhe flat
surface environmentBesidesthis application has provided variety of siumction
such as admimodule, user profile, wish list, and shopping carta nutshell this
application has a great potential to benefit ysdlsw them to enjoy an immersive AR
experience duringhefood ordering processut alsoact as a great marketing plan for

the busness
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FINAL YEAR PROJECT WEEKLY REPORT
(Project )

Trimester, Year: Y3S3 Study week no..WEEK 3

Student Name & ID: TAN ZHI XIAN_18ACB05121

Supervisor: TS. SAW SEOW HUI

Project Title: Interactive Food Menu Application Via Augmented Reality

1. WORK DONE

In week3, | have the first FYP meeting with my supervisor. We have discussed an ovg
of this project. My supervisor has share the latest FYP guideline and give me son
introduction. The work that has been done incluefined the precious FYP 1 repo
construct 3D food model.

2. WORK TO BE DONE

The work to be done incluaiesign more 3D food model, find free online sources of t
3D food model

3. PROBLEMS ENCOUNTERED

- Time constraint to draw 3D food model

4. SELF EVALUATION OF THE PROGRESS

There will be more research and analysileson how to sketch for 3D model

/

,\I %

Supervisords signature Studentdés signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project )

Trimester, Year: Y3S3 Study week no..WEEK 5

Student Name & ID: TAN ZHI XIAN_18ACB05121

Supervisor: TS. SAW SEOW HUI

Project Title: Interactive Food Menu Application Via Augmented Reality

1. WORK DONE

In week 6, there is a FYP meetirggarding of the system diagram and system flowc
My supervisor has discussed with me on the system diagram that need to be py
report and give me some comment on the diagram that will need to change after. Ti
done include system diagrasystem flowchart and user requirements.

2. WORK TO BE DONE

There will be some madifications on the system diagram. Besides, more user
requirements need to be gathered, analysed, and documented in the form of user g
Programming and coding needie carried out to produce a prototype.

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

| will improve the system diagram and system flowchart. Besides, | will start to learr]
more about the software such as Blender and Sceneform SDK plugin to ensure an
effective project can be delivered and achieved.

/

,‘I %

Supervisords signature Studentdés signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project )

Trimester, Year: Y3S3 Study week no..WEEK 7

Student Name & ID: TAN ZHI XIAN_18ACB05121

Supervisor: TS. SAW SEOW HUI

Project Title: Interactive Food Menu Application Via Augmented Reality

1. WORK DONE

start to do coding for new module, wish list and cart list using android studio.

2. WORK TO BE DONE

The work to belone include other module such as profile, more info page.

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

Need to speed up to do for other modules

/

,\I %

Supervisorb6s signature Studentds signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project )

Trimester, Year: Y3S3 Study week no..WEEK 9

Student Name & ID: TAN ZHI XIAN_18ACB05121

Supervisor: TS. SAW SEOW HUI

Project Title: Interactive Food Menu Application Via Augmented Reality

1. WORK DONE

Complete wish list and cart list module, learn how to implement Sceneform SDK in
food menu project.

2. WORK TO BE DONE

The work to be done focus on AR camera module. Sincprojgct is an interactive AR
food menu, hence more research and analysis need to be conducted to learn how {
enhance user interaction with food model.

3. PROBLEMS ENCOUNTERED

Lack of time constraint and will need to learn lot of things, besidgdementation of
AR Core is unfamiliarized and will need to put more effort in making the 3D model n
realistic and visuahppealing.

4. SELF EVALUATION OF THE PROGRESS

Strictly follow the timeline to ensure an effective project can be delivered anthef
semester.

i

/‘I %

Supervisords signature Studentdés signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project )

Trimester, Year: Y3S3 Study week no.WEEK 11

Student Name & ID: TAN ZHI XIAN_18ACB05121

Supervisor: TS. SAW SEOW HUI

Project Title: Interactive Food Menu Application Via Augmented Reality

1. WORK DONE

In week 11 | have discussed the prototype with my supervisor. | have demonstrat
preliminary work to my supervisor. Besides, we have also discussed which of the fu
can be further enhanced and improved such as scaling, drag and move function.

2. WORK TO BE DONE

Some further enhancement on the initial prototype needed to be modify. There will be s
add on function to make the project wedlfined. Besides, report draft also needs to be do
for my supervisor to check and give me some comment on it.

3. PROBLEMS ENCOUNTERED

There are still some problems on implement function such as scaling, drag and mo
features. Hence, there will be more research on this problem.

4. SELF EVALUATION OF THE PROGRESS

To solve the problem, | will schedule my timelipmperly to ensure the report draft cai
be submitted on time. Besides, some changes that have been commented by my
supervisor will be further improved. Project prototype will also be modified to provid
more interaction with user.

i

/‘I %

Supervisorbés signature Studentds signature
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