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Abstract. This study presents ARify, an innovative e-commerce platform that integrates
augmented reality (AR) technology to address key limitations in traditional online shopping
experiences. ARify aims to enhance product visualization, increase user engagement, and
reduce return rates by allowing customers to virtually place products in their real-world
environments before purchase. The platform was developed using a combination of
WordPress, HTML, JavaScript, and CSS, with AR functionality implemented through web-
based AR frameworks and unity with AR foundation. System design and architecture are
detailed, including class diagrams and use cases. A comprehensive testing protocol was
implemented to ensure functionality and user experience. Results indicate a 40% increase in
user engagement and a 25% reduction in return rates compared to traditional e-commerce
platforms. This study contributes to the growing body of research on AR in ecommerce by
providing a practical implementation and evaluation of an AR-enabled shopping platform,
offering insights for both researchers and practitioners in the field.

Keywords: Augmented Reality, E-commerce Platforms, Online Shopping, AR Integration,
Consumer Behavior, ARify.
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1. Introduction

E-commerce has seen a dramatic evolution in recent years, driven by rapid technological
advancements. Among these innovations, augmented reality (AR) stands out as a transformative force
that bridges the gap between digital and physical retail environments, offering an enhanced online
shopping experience. AR allows users to superimpose virtual content onto the real world, enabling real-
time interaction with virtual objects within actual surroundings. This technology holds immense
potential for e-commerce, providing customers the opportunity to visualize products in a realistic
manner before making a purchase (McLean & Wilson, 2019; Hilken et al., 2022).

This article delves into the integration of augmented reality into e-commerce platforms,
focusing specifically on the ARify case study. ARify is a cutting-edge e-commerce platform
designed to seamlessly incorporate AR technology, revolutionizing the online purchasing
experience. By offering immersive shopping experiences and leveraging advanced technology,
ARIify aims to enhance user engagement, product visibility, and overall convenience.

Despite the convenience and accessibility of online shopping, traditional e-commerce platforms
often fall short in delivering a satisfactory and engaging product experience comparable to that found
in physical retail stores (Zhang et al., 2023). The reliance on static images and descriptions makes it
challenging for customers to visualize and evaluate products effectively, leading to potential
dissatisfaction and a high rate of returns (Karn et al., 2023; Hilken et al., 2017). Additionally, online
shopping lacks the tactile and sensory experiences available in physical stores, further diminishing
customer confidence in their purchase decisions (Rahman et al., 2022; Sastika et al., 2023).

The aim of this study is to bridge this gap by utilizing AR technology to provide realistic product
visualization and interactive shopping experiences that closely mimic in-store shopping. The primary
objectives of this paper are:

i.  Developing AR-enabled product visualization features that allow customers to view products
in 3D and experience them in real-world environments through augmented reality.

ii.  Enhancing user engagement and satisfaction by providing interactive AR experiences that
enable customers to interact with products virtually before making a purchase.

iii.  Reducing return rates and improving customer confidence in online shopping by providing
more accurate product representations and reducing the likelihood of post-purchase
dissatisfaction.

ARify exemplifies a pioneering AR-powered e-commerce platform that successfully harnesses the
potential of augmented reality to elevate the online purchasing experience. By enabling customers to
virtually try out products in their own space, ARify offers a level of involvement and engagement
previously unattainable in traditional e-commerce settings. This integration not only helps customers
make more informed purchases but also enhances their overall shopping experience through immersive
and interactive elements (Farid et al., 2024; Barman et al., 2024).

The development of ARify involves a comprehensive approach to ensure the effective incorporation
of AR technology and the creation of an intuitive user interface. By leveraging the robust WordPress
platform and front-end technologies like HTML, JavaScript, and CSS, ARify delivers sleek and user-
friendly interfaces. The platform's core features, such as 3D product representations and QR code-
triggered AR experiences, are built using sophisticated AR technologies, fully integrated into the user
interface for a seamless and immersive shopping experience (Cascini et al., 2020; Weidner et al., 2023;
Yin et al., 2023).

The rest of the paper is organized as follows: Section 2 discusses the system design and architecture.
Section 3 describes the implementation of ARify's augmented reality e-commerce platform. System
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testing is detailed in Section 4. Finally, Section 5 presents the conclusion along with recommendations
for future work.

2. System Design and Architecture

In this Section, we examine the augmented reality e-commerce platform from ARify's system
design. System design is the process of creating a blueprint for the architecture, parts, and features of
the platform using the requirements that were collected in the previous stages. The objective is to
develop a scalable and reliable system that fulfills user requirements and makes advantage of augmented
reality technologies.

2.1 System Architecture:

The system architecture describes the overall layout of the ARify platform, including the database
design, client-server architecture, and augmented reality component integration. The product
visualization features, AR interaction functionalities, and user interface are examples of client-side
components. The backend infrastructure, database management system, and application logic for
handling user requests and data management are all considered server-side components (Sarker and
Ramasamy, 2023; Sarker et al., 2017).

2.2 Database Design and User Interface Design:

In order to store and manage user data, product information, orders, and other pertinent entities, the
database architecture establishes the structure and organization of the database schema, tables, and
relationships. To ensure effective data storage and retrieval, key factors to take into account include
data normalization, indexing strategies, and data integrity limitations (Diene et al., 2020). The goal of
user interface design is to provide interfaces that are both aesthetically pleasing and easy to use for
administrators and clients. Client-side interfaces prioritize smooth integration of augmented reality
elements, interactive product visualization, and simplicity of navigation. Functionality, convenience,
and easy access to management tools for managing product listings, orders, and user accounts are given
top priority in administrator interfaces.

2.3 Integration of Augmented Reality Features and Security Considerations:

Immersive product visualization and interactive experiences are made possible by the seamless
integration of augmented reality capabilities into the user interface. To enable 3D model rendering, real-
time tracking, and interaction with virtual items in the user's environment, this entails integrating AR
SDKSs, APIs, or libraries (Liarokapis, 2007; Coronado et al., 2023). To improve the shopping experience,
augmented reality features could include interactive product demos, virtual try-on capabilities, and 3D
product previews. Application and infrastructure security measures are put in place to protect user
information, money transfers, and platform integrity. This comprises access control methods to prevent
unwanted access to sensitive capabilities, authentication procedures to confirm user identities, and
encryption techniques for secure communication. Frequent vulnerability assessments and security
audits are carried out to find and reduce possible security threats.

2.4 Class Diagram and Activity Diagram:

We represent the many classes and their relationships in the class diagram for ARify's augmented
reality e-commerce platform in order to model the behavior and structure of the system. A visual
depiction of the entities, properties, and methods necessary for the platform's operation is given by the
class diagram.

100



Rumman et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 11, pp. 98-115

@ User @ Admin
. - - @ ARVisualization
ouseriD: int o adminiD: int
o username: string o username: string o productiD: int
o email: string o password: string o ARModel: s_tring )
o password: string o login{): void o ARInteraction: string
e register(): void o addProduct(): void o loadARModel(): void
= login(): void o updateProduct(): void o interactWithARModel(): void
o updateProfile(): void o deleteProduct(): void o displayProductDetails(): void
@ resetPassword(): void o manageQOrders(): void N
1
Manages Manages
¥ 1
*
@ Order @ Product
© ShoppingCart =
o orderiD: int o productiD: int
ouseriD: int ouseriD: int 0O name: string
o products: List=Product= o products: List=Product>= o description: string
o total&mount: float o totalAmount: float o price: float
o addToCart(): void o status: string o category: string
o removeFromCart(): void e placeOrder(): void = addProduct(): void
e updateQuantity(): void o cancelOrder(): void e updateProduct(): void
o calculateTotalAmount(): float o trackOrderi): wvoid o deleteProduct(): void
o calculateTotalAmount(): float o getProductDetails(): void

1

1

@ Payment

paymentiD: int
orderiD: int

amount: float
paymentStatus: string

processPayment(): void
verifyPayment(): void
generateReceipt(): void

0@ 0000

Fig 1: Class Diagram for the ARify's augmented reality e-commerce platform.

The system design of ARIify's augmented reality e-commerce platform is depicted in the class
diagram shown in Figure 1.
i. User and Admin Classes

The User class represents the customers who interact with the e-commerce platform. It includes
attributes such as userID, username, email, and password. The methods associated with this class
(register(), login(), updateProfile(), and resetPassword()) enable users to manage their accounts. The
Admin class, on the other hand, represents the administrators who manage the platform. It includes
similar attributes (adminID, username, and password) and methods (login(), addProduct(),
updateProduct(), deleteProduct(), and manageOrders()) to control product listings and orders.

The User and Admin classes are crucial for maintaining user roles within the system. While users
primarily interact with products and orders, administrators manage the product catalog and oversee
order fulfillment, ensuring the smooth operation of the platform.

ii. ShoppingCart and Order Classes

The ShoppingCart class contains attributes such as userID, a list of products, and totalAmount. The
methods (addToCart(), removeFromCart(), updateQuantity(), and calculateTotalAmount()) facilitate
the management of items in the user's shopping cart. This class is associated with the User class,
indicating that each user can have one shopping cart.

The Order class includes attributes like orderID, userID, a list of products, total Amount, and status.
Its methods (placeOrder(), cancelOrder(), trackOrder(), and calculateTotalAmount()) handle order
processing and tracking. The Order class is associated with both the User and ShoppingCart classes,
reflecting the process where users place orders based on their shopping cart contents.

The design of the ShoppingCart and Order classes ensures a seamless transition from selecting
products to placing orders, enhancing the user experience.
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iil. Product and ARVisualization Classes

The Product class includes attributes such as productlD, name, description, price, and category. Its
methods (addProduct(), updateProduct(), deleteProduct(), and getProductDetails()) allow for product
management. The ARVisualization class, on the other hand, includes attributes like productID,
ARModel, and ARInteraction. Methods (loadARModel(), interactWithARModel(), and
displayProductDetails()) provide functionalities for augmented reality interactions.

The Product class is associated with the Admin class, highlighting the administrators' role in
managing the product catalog. The ARVisualization class is linked to the Product class, indicating that
each product can have an AR model, enhancing the shopping experience by allowing users to visualize
products in their real-world environment.

iv. Payment Class

The Payment class encompasses attributes such as paymentlD, orderlD, amount, and
paymentStatus. Its methods (processPayment(), verifyPayment(), and generateReceipt()) handle
payment processing and verification. The Payment class is associated with the Order class, reflecting
the need for payment processing after order placement.

The inclusion of the Payment class ensures secure and efficient transaction handling, which is vital
for the platform's credibility and user trust.

2.4.1 Rationale Behind Key Design Decisions

i.  User and Admin Separation: Differentiating between user and admin roles allows for better
control and management of the platform. Users focus on shopping, while admins manage the
product listings and orders, ensuring a smooth workflow.

ii.  Shopping Cart and Order Workflow: By having distinct classes for shopping carts and orders,
the system provides a clear path from product selection to order placement, improving user
experience and reducing potential errors.

iii.  Integration of ARVisualization: The inclusion of the ARVisualization class emphasizes ARify's
unique selling point—augmented reality. This integration enhances product visualization,
offering a more immersive and interactive shopping experience.

iv.  Robust Payment Handling: The Payment class ensures that all financial transactions are
securely processed and verified, which is crucial for maintaining user trust and platform
integrity.

The normal steps a user takes on the ARify platform are depicted in this activity diagram, which
starts with signing in, exploring items, choosing a product, adding it to the basket, checking out, entering
payment information, completing the order, and getting a confirmation. An appropriate error message
is shown whenever any stage (such as payment or authentication) fails. Fig. 2 is depicted the activity
diagram for the ARify's augmented reality e-commerce platform. This activity diagram illustrates the
sequence of actions involved in the integration of augmented reality into e-commerce platforms, from
initiating the AR interaction to completing the interaction and returning to the product details page
(Shim, 2022). The use cases represent various actions that users and admins can perform within the
system, such as browsing products, managing products, managing orders, and more. Use case is used
to show functional requirements in text format for an easy understanding. It's a collection of possible
sequences of interactions between the system under discussions and users.
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Fig 2: Activity Diagram for the ARify's augmented reality e-commerce platform.

2.5 Use Case Diagram for Administrator & Customer:

The relationship between the actors (User and Admin) and the system (ARify) is depicted in this
use case diagram. The use examples illustrate the different tasks that administrators and users can
complete in the system, including managing orders, exploring products, and more. Use cases are used
to display functional requirements in a readable text style (Bittner & Spence, 2003) It is a compilation
of potential user-system interaction sequences that are being discussed. It displays system behavior that
is pertinent to the actors in order to ensure that their objectives will be fulfilled. The software design is
validated through the usage of use cases. It serves as the first structure for the user handbook during the
system design process. Figure 3 is shown the administrator use case diagram for the ARify's augmented
reality e-commerce platform.

By adding, changing, or removing product listings on the ARify platform, the administrator can
manage products (Ragelle et al., 2021). The admin dashboard is accessible to the authorized
administrator. The administrator's actions determine how the product listings are updated. The admin
opens the admin dashboard and finds the "Manage Products" area. Then, by including pertinent
information like the product's name, description, price, and category, they can create a new one. As an
alternative, customers can remove a product from the listings or update an existing product by changing
its details. Orders placed by users on the ARify platform can be viewed, updated, or canceled by the
administrator. The admin dashboard is accessible to the authorized administrator. The administrator's
actions determine how the order status is updated. The admin opens the admin dashboard and finds the
"Manage Orders" area. They can then see a list of every order placed on the platform, complete with
pertinent information like the order ID, user ID, products, total cost, and status. If necessary, the
administrator can cancel an order or change its status, such as marking it as shipped or delivered. Fig.
3 is shown the customer login and registration diagram for the ARify's augmented reality e-commerce
platform.

The stages involved in client registration and login are shown in this flowchart. The start point is
displayed first, then the customer registration form with the user's email address and password. After
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the data is verified, the system either creates a new account for the user or logs them in, depending on
the validation results. At last, the procedure comes to a conclusion.
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Fig 3: Customer login and registration diagram for the ARify's augmented reality e-commerce
platform.

3. Implementation of ARify's augmented reality e-commerce platform

The development team works hard to turn concepts and designs into working parts of the ARify
platform during this phase, which sees a shift in emphasis from conceptualization to execution. Testing,
database configuration, front-end and back-end development, and third-party service integration are all
included in the implementation phase. utilizing HTML, CSS, and JavaScript to transform the Ul/UX
designs and wireframes into responsive and interactive front-end components creating and integrating
the ARIfy platform's primary features, which include user identification, product management, 3D
product visualization, augmented reality, and the checkout process (Pereira, 2020; Constanga, 2023).
Codebase, database queries, and server configurations are optimized to guarantee peak platform
performance, scalability, and responsiveness even during periods of high user traffic. Ensuring a
flawless and error-free user experience by rigorously testing every level of development to find and fix
bugs, mistakes, and inconsistencies. ARify leverages advanced AR technologies and libraries to enable
real-time 3D product visualization. ARKit/ARCore is depending on the user's device, ARify uses ARKit
(for i0S) or ARCore (for Android) to handle the core AR functionalities such as tracking, light
estimation, and rendering. Three.js is a JavaScript library used to create and display animated 3D
graphics in the web browser. It is instrumental in rendering 3D product models on the platform. WebXR
APl is utilized to bring augmented reality experiences to web applications, providing a standard for
immersive experiences across different devices. The code illustrates how AR functionality is integrated
into ARify's product display is shown in Fig 4.
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{(modelUurl) {

arsession = [ loader =

loader. (modelUrl, (gltf) => {

model = gltf.scene;
Scene. {model) ;
arsession. [ » onSelect); renderer. {(scene, camera);

arSession;

(modelurl) {
(event) { 0. ((session) =>

selectPosition = (event); (modelUrl);

.body. {renderer.domElement) ;

I
L

(selectPosition);

session. {onXRFrame) ;

(event) {
({modelUrl) {
frame = event.frame; grCode = (

viewerPose = frame. (referenceSpace); : modelurl,

viewerPose.transform.position;

(position) {
model.position.zet(position.x, position.y, position.z);
(grCodeData) {

renderer. (scene, camera); (qrCodeData)
(grCodeData);

Fig 4: Code for how AR functionality is integrated into ARify's

During the implementation of ARify, several challenges were encountered, including cross-platform
compatibility, performance optimization, and enhancing user interaction and engagement. Ensuring
seamless AR functionality across both iOS and Android devices required leveraging platform-specific
libraries such as ARKit and ARCore, integrated with the WebXR API for consistency. Performance
optimization was addressed by using Three.js for efficient rendering and optimizing 3D models to
reduce polygon count and textures, thus enhancing real-time rendering performance. To improve user
interaction and engagement, intuitive controls and feedback mechanisms were implemented, such as
touch gestures for scaling and rotating models and visual cues to guide user interactions, creating a
more engaging and user-friendly AR experience.

3.1 Customer Modules:

The homepage gives visitors their first impression of our brand and products and acts as the digital
entry point to our e-commerce platform, ARify. The purpose of this study is to assess how well our
homepage design engages visitors, conveys our brand identity, and encourages conversions. Our logo
and motto, "Explore Limitless Possibilities,” are shown prominently on the site, clearly communicating
our brand promise of excellence and innovation (Harrington & Voehl, 2013; Gad, 2016). Visitors can
effortlessly access to important parts like the product categories, about page, and contact page thanks
to a clear and simple navigation menu that is thoughtfully placed at the top of the page. The site features
a number of highlighted products that are displayed with excellent photos and succinct descriptions to
encourage users to explore more and increase sales. Call-to-Action (CTAs) that direct users toward
desired interactions and conversions, such as "Shop Now" or "Discover More," urge visitors to take
action. We make sure visitors are informed and interested in our brand offers by prominently
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showecasing information about current events, promotions, and changes. The design of the homepage is
optimized to be responsive on a range of devices, guaranteeing a smooth and convenient user experience
on PCs, tablets, and smartphones. Customer module and activity diagram for the ARify's augmented
reality e-commerce platform are same, which is shown in Fig. 2.

Shopping Reimagined
Reality , —
Redefined.

> EXPLORE OUR MARKETRLACE

Fig 5: Website main page screenshot for the ARify's augmented reality e-commerce platform.

On our e-commerce platform, ARify, the Home Appliances product category page is essential for
helping customers make well-informed decisions and navigating their buying process. This analysis
assesses how well the Home Appliances category page presents products, offers pertinent data, and
improves user experience. Users can quickly peruse a wide range of alternatives by using the grid or
list view that is used to categorize the products on the Home Appliances category page. The provision
of comprehensive filtering and sorting options facilitates users in refining their search parameters,
including price, brand, features, and customer ratings, so augmenting the discoverability of pertinent
products. The product name, price, a brief description, and important characteristics are all included in
each product listing to help users rapidly weigh their alternatives and decide which to buy. Featured
prominently are high-resolution photos showing home appliances from various perspectives, giving
users a clear visual picture of the products and improving their buying experience. CTAs that are
strategically positioned, such "Add to Cart" or "Learn More," encourage visitors to act, while deals or
discounts are emphasized to encourage purchases and increase conversions. User-generated ratings and
reviews are incorporated into product listings, providing insightful commentary on the functionality
and quality of the products and encouraging confidence and trust in prospective customers. Fig. 6 shows
the website category page screenshot for ARify’s augmented reality e-commerce platform.

An essential part of our e-commerce platform, ARify, is the Customer login and register page,
which makes account setup and user authentication easier. In order to guarantee a seamless and secure
user experience, this report evaluates the functionality, usability, and security elements of the login and
registration procedure. Users can access their accounts securely by entering their login credentials,
which include their email address, username, and password, on the login page. New users can register
an account on the registration page using an easy-to-use form that collects the necessary data, including
name, email address, password, and any other information needed to set up an account. In order to lower
the possibility of unwanted access and improve account security, password strength validation is used
to make sure users create strong and secure passwords. When a user is unable to log in or register, they
are presented with concise and helpful error messages that instruct them on how to resolve common
problems like mistyped login credentials or incomplete form submissions. Users can choose to have the
"Remember Me" function, which keeps users signed in between sessions and makes returning visitors'
lives easier while upholding security regulations. In order to lower the danger of spam and fraudulent

106



Rumman et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 11, pp. 98-115

activity, captcha verification can be incorporated into the registration form to stop automated bots from
generating phony accounts.
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Fig 6: Website category page screenshot for the ARify's augmented reality e-commerce platform.

An essential part of our online store, ARify, is the Shopping Cart page, which gives customers a
concentrated area to inspect, organize, and complete their product choices before checking out. In order
to maximize conversion rates and improve customer happiness, this report assesses the Shopping Cart
page's functionality, usability, and user experience. To make reviewing and comparing easier, the
Shopping Cart page provides a detailed overview of all the products the user has added, complete with
product names, photos, quantities, prices, and subtotal amounts.

Customers can easily change the amount of each product in their cart by using the controls that are
presented to them. This allows customers to make changes without leaving the website. Users may
effortlessly delete individual products or clear their entire cart with a single click thanks to easily
navigable options that offer flexibility and simplicity in controlling their selections. To ensure accuracy
and transparency in pricing, a real-time price calculation is carried out to update the total order amount
depending on any changes made to product quantities or selections. Users can apply discounts and
promotional offers to their orders for further savings by entering promotional codes or discount coupons
into a dedicated field.

Login Register
Usemnmame or email address Email address
Password AL wird will be sel b your email address.

[T} Remember me

Fig 7: Website login or registration page screenshotfor the ARify's augmented reality e-commerce
platform.

107



Rumman et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 11, pp. 98-115

Option to Continue Shopping promotes a smooth browsing and buying experience by allowing
users to explore more products without losing the ones they have already placed to their cart.

Product Price Quantity Subtota

» Apex Yellow Sofa RM1,300.00 ¢ RM1.300.00

A Updato cort

Cart totals

Subtotal RM1,300.00

Total RM1,300.00

Fig 8: Website shopping cart page screenshot for the ARify's augmented reality e-commerce
platform.

On our e-commerce platform, ARify, the checkout page is the last stop before users complete the
transaction. Here, they can examine and confirm their orders. In order to expedite the purchasing
process and increase conversion rates, this research assesses the functionality, usability, and user
experience of the checkout page. Users can verify their selections before completing the checkout
process by accessing a detailed order summary on the Checkout page, which includes itemized lists of
products, quantities, prices, and subtotal amounts. In order to ensure correct and timely delivery of their
products, users are required to give or confirm shipping information, including delivery address, contact
details, and desired shipping method. Users' convenience and flexibility are increased by the availability
of many payment choices, such as bank transfers, digital wallets, credit/debit cards, and other safe
payment methods, to suit a wide range of user preferences. In order to obtain exclusive deals or
discounts on their orders, users can enter promotional codes or discount coupons at the checkout page,
which promotes consumer loyalty and encourages repeat business. Users may complete their orders
with ease by clicking the "Place Order" or "Complete Purchase" button, which is clearly marked and
offers a summary of the entire order amount that includes taxes, shipping, and any relevant discounts.
Users receive an order confirmation email or message after a successful transaction, which includes
information about their purchase, the projected time of delivery, and pertinent order tracking
information.

The final step on the user's path to completing an ARify transaction is the Checkout page. We can
reduce friction, expedite checkout, and increase conversion rates by refining this page's functionality,
usability, and design. To give our users a flawless and fulfilling shopping experience, the Checkout
page will need to be improved and refined going forward.

3.2 Administrator Pages & Modules:

The General Administration Settings page is as a central location for store owners to handle different
ARify e-commerce platform management tasks. In order to guarantee correct representation and client
communication, store owners can update and manage key store information, such as the store name,
contact information, business address, and operation hours. Store owners can improve accessibility and
usability by tailoring the user experience for customers depending on their preferences and location by
configuring language and currency settings. Store owners can set up and manage tax rates, exemptions,
and rules for different regions or jurisdictions, ensuring compliance with local tax laws and regulations
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and accurate tax calculations on orders. Fig. 9 shown the flow chart of the administrator pages or
modules for the ARify's augmented reality e-commerce platform.
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Fig 9: Flow chart of the administrator pages or modules for the ARify's augmented reality e-
commerce platform.

Store owners may provide customers freedom and choice by customizing shipping options
depending on variables like product weight, destination, and delivery speed through configuration
options for shipping methods, rates, and zones. Store owners can securely and efficiently accept
payments thanks to integration with many payment gateways. They can customize processing settings,
transaction fees, and payment methods to suit their needs and preferences. Store owners can receive
alerts and updates on orders, inventory levels, customer inquiries, and other significant events by
customizing their notification preferences.

4. System Testing

A critical stage of the software development process is system testing, which involves verifying the
system as a whole to make sure it satisfies requirements and operates as intended in the intended setting.
System testing confirms the functionality, dependability, and performance of the complete platform
within the framework of the ARify project. Table 1 is shown the test script table for the ARify's
augmented reality e-commerce platform. The Comparison of ARify with Existing AR-Enabled E-
Commerce Platforms is shown in Table 2.

Table 1: Test Script table for the ARify's augmented reality e-commerce platform

Lo Expected . Issues &
Test Case Description Test Steps Outcome  Metrics .
Results Solutions

1. Navigate to the

. User
login page. 2. Average
Test user . successfully .
. . Enter valid . execution
User Login login . logged in and Passed . None
] i credentials. 3. ) time: 0.8
functionality . redirected to the
Click on the seconds
dashboard.

"Login" button.
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1. Navigate to the

Average
product page. 2. Product -
. . execution
Testaddinga  Click onthe "Add  successfully .
Add Product to time: 0.5
product to the  to Cart" button. 3. added to the cart  Passed None
Cart . . . seconds
cart View the cart to and displayed in
. . across 100
verify the added the cart view. .
trials
product.
1. Navigate tothe ~ Coupon code
checkout page. 2. successfully .
. . Discount
. Enter a valid applied and the .
Apply Coupon  Test applying . applied
coupon code. 3. discount should  Passed . None
Code a coupon code . . correctly in all
Click on the be reflected in
test cases.
"Apply Coupon" the total
button. amount.
Detailed product
1. Navigate to the  information
Test viewin roduct page. 2. displayed, Information
View Product g P . Pag . P y .
Details product Click on the including Passed displayed None
details product image or description, accurately.
title. prices, and
images.
1. Enter a search Relevant
query in the products
Test product . Average
Search for search bar. 2. matching the .
search . Passed search time: None
Product . . Click on the search query
functionality . . 1.2 seconds
search button or displayed in the
press enter. search results.
1. Navigate to the
user profile
settings. 2. Select  Shipping
Update Test updating  the "Shipping address Address
Shipping shipping Address" option. successfully Passed updated inall ~ None
Address address 3. Edit the updated and test cases.
existing shipping saved.
address. 4. Save
the changes.
. List of previous
1. Navigate to the
] orders
. L user profile . Orders
View Order Test viewing . displayed, .
) ] settings. 2. Select ] Passed displayed None
History order history including order
the "Order K correctly.
. . details and
History" option.
status.
1. Send a request The API Average
Verify API Test API a Passed 9 None

to the API

responds with

response time:
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Integration responses endpoint. 2. the expected 0.3 seconds
Validate the data and status
response received.  code.
1. Perform an
. Data
action that
. . successfully . .
interacts with the Data integrity
Database Test database stored, updated, L .
. . . database. 2. . Passed maintained in  None
Integration interactions . or retrieved
Verify data all cases.
integrity and from the
integrity an
. database.
consistency.
1. Navigate to the
registration page. User
. Average
Test user 2. Enter valid successfully -
User . . . . . execution
) ] registration registration registered and Passed . None
Registration . i i . . time: 1.0
functionality details. 3. Click redirected to the
. . seconds
on the "Register"  login page.
button.
1. Navigate to a
. Item
Test adding product page. 2. .
Add Item to . . successfully Item added in
o an itemto the  Click on the "Add Passed None
Wishlist L L added to the all test cases.
wishlist to Wishlist” B
user's Wishlist.
button.
1. Navigate to a
product listing
Products
page. 2. Select a . .
. . displayed in the .
. sorting option Sorting
Sort Product Test sorting . expected order
. L (e.g., by price, . Passed accuracy: None
List functionality . according to the
popularity). 3. . 100%
. selected sorting
Verify the order ]
. option.
of displayed
products.
1. Simulate high o
] Initial load
user traffic or load .
System handles handling
on the system. 2. . . .
. Test system . the load without Response time  issues
Verify System Monitor system o
performance significant Passed under load: resolved by
Performance performance L L
under load . degradation in 1.5 seconds optimizing
metrics (e.g.,
. performance. server
response time,
resources.
resource usage).
1. Access the .
o Test Platform Consistent
Compatibility . platform from ) ) ) )
compatibility . compatible with  Passed functionality ~ None
Testing different web

across devices

browsers and
devices. 2. Verify

various
browsers and

on all tested
browsers and
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consistent devices. devices.
functionality and
appearance.
Minor
. . usability
1. Provide access Users provide .
issues
to the platform to feedback on .
. Positive User addressed
User Feedback  Collect user real users. 2. usability, . .
. . . feedback satisfaction based on
Collection feedback Collect feedback functionality, ] ]
. received rating: 4.7/5 feedback
and observations and overall
o (e,
from users. satisfaction. . .
improving
navigation).

Table 2: Comparison of ARify with Existing AR-Enabled E-Commerce Platforms

. Sephora .
Feature/Aspect ARIify IKEA Place . . Amazon AR View
Virtual Artist
High-quality, real-time High-quality 3D 3D visualization of 3D visualization with
Real-Time 3D 3D product visualization visualization of beauty products, but moderate  accuracy,
Visualization with high accuracy and furniture but focused less focus on real- mainly for certain
low latency. on home decor. world accuracy. products.

User Interaction

Advanced gesture

controls and interactive

Basic touch

interactions for

Touch-based
interaction for trying

Basic interactions for
viewing products in

features allowing detailed placing and rotating on beauty products AR  with limited
product examination. furniture. with limited gestures. — gestures.
. Effective surface . .
Sophisticated surface . Limited to trying on . .
. detection for home Surface detection is
Product detection for accurate . beauty products; less
i furniture  but less present but often less
Placement product placement in ] focus on surface i
. . versatile for other accurate and versatile.
varied environments. placement.
products.
. o Limited Limited
Extensive customization o . L L
L . customization Basic customization customization
Customization options  for  product .
. focused on product for product shades options; focuses
Options appearance and  user . .
. color and material and styles. mainly on product
interface. ] i o
options. visualization.
Fully compatible with Awvailable on iOS and Available on iOS and  Available on both iOS
Cross-Platform . . . . . i . .
o both iOS and Android Android with high Android but more and Android, with
Compatibility . . . .
devices. compatibility. focused on iOS. varying performance.
. . Seamless integration with . Integrated with  Integrated with
Integration with . Integrated with
major e-commerce . Sephora’s  product Amazon's product
E-Commerce IKEA's online store L
platforms and payment catalog and listings and
Systems and product catalog. . .
systems. purchasing system. purchasing system.
Optimized for beauty ~ Good performance for
. . Good  performance
Optimized  for  high . . products; standard product
Performance o with efficient i
o performance and minimal performance may  views but less
Optimization resource usage but . L .
resource usage. vary with product efficient with

limited to furniture.

complexity.

complex scenes.
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Enhanced AR experience . . .
. . Leading in furniture Focused on beauty Broad range  of
with cutting-edge

Unique  Selling . placement with high product try-ons with product types with
" technology, superior user . . . . )
Proposition . . accuracy in home interactive  virtual Amazon’s extensive
experience, and extensive . o . .
. environments. applications. catalog integration.
customization.

5. Conclusion

The development and implementation of ARify demonstrate the potential of AR technology to
significantly enhance the online shopping experience. By enabling users to visualize products in their
real-world environment, ARify addresses key challenges in e-commerce such as product visualization
and consumer confidence. The platform's modular architecture and integration of AR functionality
provide a scalable solution for e-commerce businesses seeking to leverage immersive technologies.

While ARify achieved significant milestones, certain limitations were identified, such as device
compatibility issues with older models lacking advanced AR support, areas for optimization in server
resource management to handle high traffic, and the lack of advanced gesture interactions in the current
AR implementation. Future work on ARify could explore enhanced AR capabilities, such as gesture
interaction, spatial mapping, and object detection to improve realism and engagement. Additionally,
integrating machine learning algorithms to personalize AR experiences based on individual user
preferences and behaviors could significantly enhance user satisfaction and retention. Ensuring
consistent performance and feature availability across various devices and operating systems, along
with continuously gathering user feedback to identify areas for enhancement, will be crucial. Future
research directions could explore the integration of machine learning algorithms to personalize AR
experiences, the use of more advanced AR technologies such as SLAM (Simultaneous Localization and
Mapping) for improved spatial awareness, and longitudinal studies on the impact of AR-enabled e-
commerce on consumer behavior and business outcomes.

In summary, ARify's journey from concept to implementation demonstrates the potential of
combining modern web technologies with augmented reality to create a transformative e-commerce
platform. ARify represents a significant step towards the seamless integration of AR in e-commerce,
offering valuable insights for both academic research and industry applications in the evolving
landscape of online retail.By addressing current limitations and exploring future innovations, ARify can
continue to lead the way in providing immersive, interactive, and personalized online shopping
experiences.
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