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ABSTRACT : The rapid proliferation of mobile commerce has transformed the retail landscape, yet it
continues to face a significant challenge: the "imagination gap," where customers struggle to visualize how
products will fit into their personal space. This limitation often leads to purchase hesitation and higher return
rates. This paper presents the design and development of ShopAR, a comprehensive, cross-platform mobile e-
commerce application that directly addresses this challenge by integrating Augmented Reality (AR) and an Al-
powered chatbot. Developed using the Flutter framework for a unified i1OS and Android user experience, the
application is supported by a scalable and serverless backend powered by Google's Firebase suite. The system's
core innovation is its AR "View in Your Space" feature, which leverages Google's Scene Viewer to allow users
to place 3D models of products into their real-world environment. Furthermore, an integrated Al chatbot,
powered by a conversational Al service, provides instant, 24/7 customer support by answering product-related
queries. The application includes a full suite of e-commerce functionalities, including user authentication,
product catalogs, category filtering, a shopping cart, and a checkout system, with all data managed through
Cloud Firestore and Firebase Storage. This paper details the system's architecture, the integration of its key
technologies, and the resulting user experience, demonstrating a practical and powerful model for the future of
interactive online retail.
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L.INTRODUCTION

In today’s digitally-driven world, mobile
commerce (m-commerce) has become the
dominant channel for online retail, driven by the
ubiquity of smartphones and changing consumer
behaviors.  While  offering  unprecedented
convenience, traditional m-commerce applications
are often limited to a two-dimensional, static
presentation of products. This creates a significant
"imagination gap," where customers find it
difficult to visualize how an item, such as furniture
or home decor, will look and fit in their own
physical space. This uncertainty is a major barrier
to purchase, leading to lower conversion rates and
higher instances of product returns due to
mismatched expectations [1].
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To address these challenges, advancements in
immersive technologies, particularly Augmented
Reality (AR), have enabled the development of
intelligent systems capable of bridging the gap
between the digital and physical worlds [2]. This
project introduces ShopAR, a comprehensive
mobile commerce application that leverages AR
and an integrated Al Chatbot to create a richer,
more interactive, and confidence-inspiring
shopping experience. Unlike traditional e-
commerce platforms that rely solely on static
images and manual customer support, this
framework enables a multi-faceted user interaction
that enhances both product visualization and
customer service.

The system is developed using the Flutter
framework for cross-platform compatibility and is
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powered by Google's Firebase for a robust,
serverless backend. By integrating Google's Scene
Viewer for AR product placement and a
conversational Al for instant support, ShopAR
offers a scalable and responsive solution for
modern retailers. This project represents a step
forward in interactive e-commerce, contributing to
a more engaging and satisfying shopping journey
through the practical application of advanced
mobile technologies.

II. RELATED WORK

The evolution of e-commerce has seen a definitive
shift from desktop websites to mobile-first
applications, which has necessitated new
paradigms for development to meet modern retail
demands [5]. In a comparative study, S. M. R.
Rahman demonstrated the advantages of using
cross-platform frameworks like Flutter for
delivering high-performance, natively compiled
applications for both iOS and Android from a
single codebase [6].

Augmented Reality has been identified as a key
technology for enhancing the retail sector.
Research by A. Poushneh and A. Vasquez-Parraga
showed that allowing customers to visualize
products in their own environment using AR can
significantly increase purchase intentions [3]. This
finding is supported by industry data, which
confirms that AR changes the way consumers shop
and increases engagement [7]. The foundational
principles of AR technology were first surveyed by
R. T. Azuma [2], with practical implementation
details later outlined by D. Wagner and D.
Schmalstieg [8]. This project utilizes Google's
Scene Viewer, a lightweight, web-based AR
technology that simplifies integration into cross-
platform applications [9].

Al-powered chatbots have become an essential tool
for customer service in e-commerce. An overview
by E. Adamopoulou and L. Moussiades outlines
the evolution and capabilities of modern chatbot
technology [4]. The creation of these intelligent
agents is facilitated by powerful platforms like
Google's Dialogflow [10] and the availability of
large language models that can process natural
language queries [11].
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For the system's architecture, a Backend-as-a-
Service (BaaS) model was chosen for its scalability
and ease of development. L. Moroney highlights
the specific benefits of using Firebase for mobile
application developers [12]. The comprehensive
documentation provided by Google for Firebase
serves as a practical guide for implementation [13].

IHI.METHODOLOGY

3.1 Existing System
The existing paradigm for mobile e-commerce

applications, which this project aims to enhance,
typically consists of a standard set of features with
significant limitations. A conventional mobile
shopping app primarily functions as a digital
catalog, presenting products to users through a
collection of static, two-dimensional images,
textual descriptions, and customer reviews.

The workflow is straightforward but non-
interactive. Users browse product listings, view
images from different angles, read specifications,
and make a purchase decision based on this limited
information. Customer support is generally
handled asynchronously through email, contact
forms, or by human agents during business hours,
often leading to delays in resolving user queries.
The backend for such systems is often a traditional
monolithic architecture, requiring significant effort
in server management, database administration,
and API development.

While functional, this existing model suffers from
two key drawbacks that our proposed system
directly addresses:

The Imagination Gap: The system offers no tools
to help customers visualize products in their own
context. A user cannot know for certain how a sofa
will fit in their living room or how a lamp will
match their decor until the product is physically
delivered, ncreasing the risk of returns.

Delayed Customer Support: There is no
mechanism for instant query resolution. If a user
has a simple question about a product's dimensions
or shipping, they must leave the app or wait for a
response, which can interrupt the purchase journey
and lead to lost sales.
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The existing system, therefore, provides a baseline
functional experience but lacks the immersive and
interactive features necessary to build high-
confidence purchasing decisions and deliver
modern, on-demand customer service.

3.2 Proposed System
The proposed system, ShopAR, is a next-

generation mobile commerce application designed
to overcome the limitations of the existing model
by integrating Augmented Reality and Artificial
Intelligence. The core of this new system is built
on a modern, cross-platform technology stack to
deliver a seamless, interactive, and highly
engaging user experience.

The key features of the proposed system are:
Augmented Reality Product Visualization:
Unlike the static images of the existing system,
ShopAR incorporates a "View in Your Space"
feature. Using Google's Scene Viewer, users can
place a true-to-scale 3D model of any product
directly into their physical environment using their
smartphone camera. This immersive experience
closes the imagination gap and allows customers to
make more informed and confident purchasing
decisions.

Integrated AI Chatbot: The proposed system
includes an intelligent chatbot for instant customer
support. Users can ask natural language questions
about products, orders, or policies at any point in
their shopping journey and receive immediate,
24/7 assistance. This enhances user engagement
and satisfaction while reducing the burden on
human support staff.

Cross-Platform Development with Flutter: The
entire application is developed using the Flutter
framework. This allows for the creation of a single,
high-performance application that runs natively on
both Android and 10S devices, ensuring a
consistent user experience and significantly
reducing development and maintenance overhead
compared to building two separate native apps.
Serverless Backend with Firebase: The system
leverages Google's Firebase as a comprehensive
Backend-as-a-Service (BaaS). This modern

Authentication for secure user management, Cloud
Firestore for a real-time NoSQL database, and
Firebase Storage for hosting product images and
3D models. This eliminates the need for manual
server provisioning and management, resulting in
a highly scalable and cost-effective backend.

By integrating these advanced features, the
proposed system represents a significant
advancement  over  standard
applications, offering a more powerful, interactive,
and user-centric solution for online retail.
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Fig. 1. High-level system architecture of the ShopAR

application.

IV. TECHNOLOGY USED

The development of the ShopAR application relies
on a modern, integrated technology stack designed
for cross-platform compatibility, scalability, and
rapid development.

4.1 Flutter and Dart

The front-end of the application is built using
Flutter, Google's open-source UI toolkit for
creating natively compiled applications for mobile,
web, and desktop from a single codebase. It is
programmed using the Dart language, which is
optimized for building fast, user-friendly
interfaces. This choice ensures a consistent user
experience on both Android and 10OS devices while
reducing development time and complexity.

4.2 Firebase

The entire backend is powered by Google's
Firebase, a Backend-as-a-Service (BaaS) platform.
This serverless architecture eliminates the need for
manual server management. The specific Firebase
services used are:

Firebase  Authentication: For secure user
registration, login (email/password and Google
Sign-In), and session management.

architectural approach uses Firebase
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Cloud Firestore: A flexible, scalable NoSQL cloud
database used to store all application data,
including product details, user profiles, shopping
carts, and order history.

Firebase Storage: Used to store and serve user-
generated content and static assets, such as product
images and the 3D models (.glb files) required for
the AR feature.

4.3 Google Scene Viewer

The Augmented Reality (AR) functionality is
implemented using Google's Scene Viewer. This is
a browser-based 3D and AR model viewer that can
be invoked on Android devices via a simple URL
intent. It provides a lightweight and highly
accessible way to deliver an immersive AR
experience without requiring the integration of
heavy native AR SDKs like ARCore into the
application directly.

4.4 Conversational Al Service

The AI Chatbot is powered by an external
conversational Al service, such as Google's
Dialogflow or an API from a large language model
provider. The Flutter application communicates
with this service via REST API calls, sending user
queries and receiving natural language responses to
display within the chat interface.

V.CONCLUSION

The ShopAR project successfully demonstrates the
design and implementation of a next-generation
mobile commerce application that significantly
enhances the user shopping experience. By
integrating Augmented Reality for immersive
product visualization and an Al-powered chatbot
for instant support, the system effectively
addresses the primary limitations of traditional e-
commerce platforms. The use of a modern
technology stack, comprising the cross-platform
Flutter framework and the serverless Firebase
backend, proved to be a highly efficient and
scalable approach to development.

The final application serves as a robust proof-of-
concept, confirming that advanced technologies
like AR and Al can be seamlessly integrated into a
user-friendly retail platform. This work provides a
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practical blueprint for the future of interactive m-
commerce, offering a solution that can increase
customer confidence, reduce product returns, and
improve overall user satisfaction. With its modular
design, the system is well-positioned for future
enhancements and stands as a significant
contribution to the field of applied mobile
technology.
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