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In today's fast-paced world, shopping has become an integral part of daily life 

for most individuals. However, the demands of busy lifestyles have left 

limited time for this essential activity, prompting a quest for quicker and more 

convenient shopping solutions. Shoppers encounter a range of challenges, 

including uncertainty about product availability, navigating extensive 

shopping malls, and occasionally forgetting intended purchases. To address 

these issues, this paper introduces a comprehensive shopping mall application 

that offers a solution to modern shopping dilemmas. The proposed application 

offers a wealth of features, including detailed information about every shop 

within a mall, real-time updates on product availability, the ability to create 

and manage customer wish lists, and an interactive mall map. This 

multifaceted system comprises a mobile application designed for the Android 

platform and a robust server-side module serving as the central database 

connecting customers and shop owners. Additionally, there is a web service 

interface that allows administrators to efficiently manage functions within this 

system. This research paper outlines the conceptualization, development, and 

implementation of this cutting-edge shopping mall application. By addressing 

the challenges faced by today's shoppers and harnessing the power of 

technology, the proposed solution seeks to enhance the shopping experience, 

offering both shoppers and mall operators a modern and efficient means of 

engagement 
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I. INTRODUCTION 

Innovative mobile applications have become essential in reshaping the shopping experience, responding 
to evolving technological advancements and shifting consumer preferences. Within the realm of shopping 
malls, several challenges have emerged, including fragmented shopping experiences due to difficulties in 
recalling shopping needs, recurring inconveniences resulting from unclear mall layouts, and heightened 
difficulties in emergencies stemming from unfamiliar premises. These challenges underscore the urgent need 
for an innovative and all-encompassing shopping mall application. ShopVista, a mobile app designed to unify 
and simplify shopping experiences, acquaint shoppers with the mall's environment .and ensure safety and 
convenience, even during crit. situations. The res. findings presented here offer a comprehensive 
understanding of the areas where enhancements and innovative solutions can improve the shopping 
experience for consumers in Sri Lanka. The enthusiastic response to ShopVista suggests that technology can 
play a pivotal role in addressing these challenges, ultimately enhancing overall shopper satisfaction. 
Consequently, the decision to proceed with the development of this proposed system aligns seamlessly with 
the survey's findings and the potential for meaningful improvements.  

https://creativecommons.org/licenses/by-sa/4.0/
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The survey results offer valuable insights into the shopping behavior and needs of the 84 participants from 
Sri Lanka. Notably, a significant portion of respondents lacks proper knowledge of responding to 
emergencies, with almost 43% uncertain about handling situations like fires. This underscores a potential 
safety concern within shopping environments that warrants attention and action. Furthermore, the survey 
identifies challenges in mall navigation, with approximately 33.3% of participants feeling disoriented, 
especially when trying to find specific shops. This indicates room for improvement in terms of mall layout 
and signage to enhance the overall shopping experience. Another significant finding is that 59.5% of shoppers 
frequently forget their intended purchases, and some are unsure about their shopping needs. This presents an 
opportunity to enhance shopping experiences, potentially through better organization and guidance for 
shoppers. The survey's most compelling revelation is the strong willingness among smartphone owners, a 
striking 94%, to embrace a fully functional mobile application aimed at addressing these shopping-related 
challenges. This underscores the potential for technology-driven solutions to not only improve shopping 
experiences but also assist shoppers during emergencies. 

The develop. of ShopVista holds diverse significance. For consumers, it promises heightened 
convenience, personalization, and access to real-time information, ultimately enhancing their overall 
shopping experiences. Simultaneously, for mall operators, it represents a powerful tool capable of boosting 
foot traffic, increasing engagement, and enhancing operational efficiency. The proposed research project 
demanded a diverse set of expertise and technical skills. It involved the creation of a mobile application for 
Android and a server-side module that served as the central database server to facilitate communication 
between customers and shop owners [1]. These two modules communicated with each other through web 
services. This involves identifying essential features, exploring practical ways to integrate them, and 
clarifying the potential effects on various stakeholder groups, including shoppers, shopping mall managers, 
staff, administrators, and shop owners. Throughout this res., the investigation aims to thoroughly explore and 
comprehend the various aspects of ShopVista, the innovative shopping mall application, and its implications 
for everyone involved. The ShopVista application offers a range of valuable features to enhance the shopping 
experience for consumers while also benefiting mall operators and shop owners. The key objectives of this 
project include: 

• Crime alert notification: ShopVista mobile application is a vital safety mechanism that allows 
shoppers and customers to swiftly alert mall security staff in case of theft or other incidents. With a 
simple tap within the app, users can trigger this alert, ensuring a proactive response to any potential 
security concerns within the mall. This functionality not only enhances shopper safety but also fosters 
a secure shopping environment, instilling confidence among visitors that help is readily available in 
emergencies. 

• Fire safety notification: This app enables mall security to instantly notify shoppers, customers and all 
people inside the mall in case of emergency such as fire. The app dynamically displays the nearest 
emergency exits based on the user's location. It ensures quick and accurate seamless emergency exit 
guidance. 

• Price comparator: With the ShopVista app, users can effortlessly explore the best prices for their 
favorite products. This feature empowers them to make informed decisions by comparing prices with 
other offerings in the market, ensuring that they pay a fair price for their purchases and enhancing 
their overall shopping satisfaction. 

• Comprehensive server-side functionality for Shop Owners: Shop owners are equipped with control 
over their shops and product specifics through the ShopVista mobile app. This ensures that customers 
receive the latest retail updates effortlessly, enhancing the overall shopping experience for patrons. 

• QR scanner and QR generator: ShopVista's integrated QR scanner and generator ensure a streamlined 
experience for customers and vendors alike. This innovative feature allows customers to easily access 
store or product information by scanning QR codes, promoting quick and convenient access to details 
they seek. Simultaneously, vendors benefit from its user-friendly interface for inputting and updating 
store and product information, fostering a harmonious digital marketplace where information flows 
seamlessly. ShopVista enhances the shopping experience for all parties involved. 

   In conclusion, ShopVista's array of features serves to not only enhance the convenience and safety of 
shoppers but also provides valuable tools and resources for mall operators and shop owners. These 
functionalities collectively contribute to reshaping the shopping experience and potentially revolutionizing 
the way people interact with shopping malls, ultimately benefiting all stakeholders involved. 

II. LITERATURE REVIEW 

   In the text that appears beneath, the researchers conducted an extensive background study, identifying 
several mobile applications that bear similarities to the proposed system, both in the local (Sri Lankan) and 
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international contexts. As part of the research process, these analogous mobile applications were identified, 
including 'iCanMall' [2], 'One Galle Face Mall' [3] and 'NOLIMIT' [4] have been identified in the domestic 
spare and 'LIUHUA MALL Apparel Wholesale' [5] and 'Mall.sk' [6] on the international front. To facilitate 
a comprehensive comparison of functionalities among these applications, Table I, titled "FUNCTION 
COMPARISON TABLE," has been included for reference and clarity. This table will serve as a valuable 
resource for readers seeking insights into how the proposed system distinguishes itself within the mobile 
application landscape. 

TABLE I.  FUNCTION COMPARISON TABLE 

Mobile 

Apps 

Functions 

Shop 

Locator 

Emergency 

Manageme

nt 

Price 

Comparato

r 

Criminal 

Alert 

Notify 

Func. 

ShopVista 
Mobiel 

App 

    

One Galle 

Face 

Mobile 
App 

    

iCanMall 

Mobile 

App 

    

Liuhua 
Mall 

Mobiel 

App 

    

Mall.sk 
Mobile 

App 

    

 

   The evolution of mobile shopping applications has been characterized by an unwavering commitment to 

enhancinguser experiences. Recent trends have witnessed the incorporation of innovative features such as 

indoor navigation systems, leveraging real-time mapping technologies to guide shoppers through intricate 

retail environments seamlessly. Furthermore, the integration of QR code scanners and generators has become 

increasingly prevalent, empowering users to swiftly access comprehensive product details and additional 

information. Additionally, the inclusion of price comparators has gained prominence, offering consumers the 

ability to make informed purchasing decisions by effortlessly comparing prices across various retailers. 

Mastering these dynamic trends is essential in assessing ShopVista's competitiveness and relevance in the 

rapidly evolving market landscape. Research in this area has also examined user-adoption rates and 

satisfaction levels with respect to mobile shopping applications. Factors influencing users' decisions to use 

and continue using such applications, as well as the role of user experience design, are explored in depth. 

   Mobile shopping apps face problems like keeping information safe, protecting your privacy, and fixing 

technical issues. Solving these problems is really important for the apps to work well. These apps also affect 

how businesses connect with customers and make money. Different ways of doing business, like teaming up 

with stores, are becoming more common to make these apps work and make money. 

   To conclude the literature review section provides an overview of existing knowledge related to mobile 

shopping applications, establishing a foundation for exploring ShopVista. The subsequent sections of this 

paper will explore ShopVista's unique features, implementations and contributions in this dynamic landscape. 
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III. METHODOLOGY 

ShopVista consists of three major components: a mobile application, web application and an inventory 

control system. The main users of the three components are shoppers, vendors and shopping mall staff for 

mobile app, administrator for both web application and inventory control system. Figure 1 visually outlines 

the interaction between the five end users. Web services were used to maintain the reliability and 

maintainability of the data. 

 
Fig. 1. System Diagram. 

A. Mobile Application 

The mobile application implementation was started in parallel with the website. Initially, the server-side 
implementation was developed and successfully finalized. Subsequently, the focus shifted towards the 
implementation of the previously outlined key features. It was started under three main sections. The initial 
emphasis was placed on finalizing the implementation of the crime alert notification system. To facilitate this, 
a mobile alarm system was developed, allowing customers or users of the mobile application to promptly 
alert the shopping complex's security personnel of any safety concerns with a single tap on their mobile 
devices. The system was configured to display a prompt box on the mobile phone screen, enabling users to 
input their location information. Upon submission, the system was designed to automatically relay this 
information to the shopping mall security personnel. 

As second function, the development of the QR code reader and generator was initiated [7] [8]. The 
integration of QR code scanning functionality in a shopping mall application, coupled with the utilization of 
Firebase as a backend service, represents a significant technological advancement that enhances the overall 
shopping experience for mall visitors. This research paper explores the intricate process of implementing this 
technology stack, emphasizing the key steps and considerations that underpin its successful deployment.  

The methodology for implementing the integrated QR scanner and generator in ShopVista encompasses 
two key aspects, catering to both shoppers and vendors. This innovative feature serves as a versatile tool, 
allowing users to seamlessly scan QR codes for information retrieval while also empowering vendors to 
effortlessly update their store and product details. To begin, the implementation process can be accomplished 
using the popular development framework, Flutter, within the Android Studio environment. Flutter's cross-
platform capabilities make it an ideal choice, ensuring a consistent experience for both Android and iOS 
users. This simplifies the development process and reduces the need for platform-specific code. 

Firebase-Firestore plays a pivotal role in the implementation, acting as the backend database to store and 
manage the QR code data. Firebase-Firestore offers real-time database functionality, making it well-suited 
for ShopVista's dynamic requirements [9], [10]. The first step in implementation involves setting up the 
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Flutter project in Android Studio and configuring the Firebase Firestore database. Next, developers can design 
and integrate the user-friendly interface for both shoppers and vendors. For shoppers, the QR scanner 
interface should be intuitive and responsive, enabling them to easily scan QR codes and access store or 
product information. Vendors, on the other hand, should be provided with an accessible interface for inputting 
and updating their store and product details. Once the user interfaces are in place, the QR code generation 
and scanning functionalities can be integrated seamlessly into the application. Flutter offers readily available 
packages for QR code generation and scanning, simplifying the development process further.  

The fire safety notification system serves a critical function in ensuring the safety of individuals within a 
mall during emergency situations, particularly fires. This system is designed to provide immediate and 
accurate information to shoppers, customers, and all occupants inside the mall, enabling them to respond 
swiftly to a fire emergency. Its primary features include real-time notification capabilities, dynamic display 
of the nearest emergency exits, and seamless guidance to these exits. To implement this system effectively, a 
structured methodology can be followed, leveraging the capabilities of Flutter in Android Studio, and 
integrating Firebase-Firestore. The process involves several key steps: 

• Firstly, the creation of a 2D indoor map using the Unity tool is essential [11], [12], [13]. Unity's 
user-friendly environment allows for the development of visually appealing and precise indoor 
maps. These maps should encompass vital details such as store locations and clearly marked 
emergency exit routes to aid occupants during emergencies. 

• The next step involves integrating Unity with Android Studio, facilitating real-time interaction 
between the Unity indoor map and the Flutter app. This integration is crucial to ensure that the map 
and app work seamlessly together to provide accurate guidance. or the Flutter app development 
phase, it's important to design a user-friendly interface. This interface should empower mall security 
personnel to initiate emergency notifications effortlessly. Additionally, the app should offer options 
for selecting the type of emergency, with a specific focus on fire incidents. 

• Firebase Firestore serves as the backbone of the system, functioning as the backend database. It is 
utilized to store crucial information about the mall's layout and emergency exit data. By organizing 
this data in Firestore collections, it becomes easily accessible for real-time use within the app. To 
dynamically find the nearest exit based on the user's location, the Flutter app can make use of the 
device's GPS capabilities. Implementing location services in the app allows for continuous tracking 
of the user's position. This information can then be combined with the data stored in Firestore to 
calculate and display the closest exit routes. In the app's front-end, the system should dynamically 
display these nearest emergency exits to users. Using straightforward graphics and intuitive text, the 
app guides shoppers, customers, and all individuals inside the mall towards the safest exit routes. 
Importantly, this guidance should update in real-time as users move within the mall, ensuring quick 
and accurate response during emergencies. 

B. Web Application 

The website that accompanies the shopping mall app has been carefully crafted to perfectly complement 

the mobile application. It serves as a user-friendly platform, primarily accessible to administrators, aiming to 

meet their specific needs related to vendor management, product listings, advertising management, and 

essential settings.  

This website has been built using technologies like Flutter and Firebase Firestore, ensuring a secure and 

robust platform for administrators. With exclusive administrative access, it acts as a central control center, 

streamlining various aspects of mall operations for those in charge. Its core functions include managing 

vendor details, controlling their status (activation or deactivation), categorizing products effectively, 

launching strategic advertising campaigns, and fine-tuning settings that impact the app's performance. One 

notable feature of this website is its reliance on Firebase Firestore, which provides administrators with real-

time data on inventory, vendor details, and advertising performance. This data-driven approach empowers 

administrators to make informed decisions and optimize mall operations, ensuring a smooth and efficient 

shopping experience for users. 

In summary, this accompanying website for the shopping mall app offers administrators a centralized 

platform to oversee vendors, products, advertising, and critical settings. Its primary goal is to help maintain 

an up-to-date and engaging shopping experience while emphasizing security and efficiency. By utilizing 

Flutter and Firebase Firestore, it ensures a scalable and robust solution for mall management. 

C. Inventory Management System 

The Inventory Control System (ICS) is a sophisticated solution meticulously designed and implemented, 

taking inspiration from established industrial systems. It seamlessly integrates with the main website and 

leverages Dart language, the Flutter framework, and Firebase Firestore as its database. 
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   ICS, developed in Dart and Flutter, offers a user-friendly interface and adheres to industry standards, 

making it an ideal choice for efficient inventory management. It handles extensive data operations while 

ensuring the integrity of CRUD functionalities. Firebase Firestore powers ICS's real-time data handling 

capabilities, enabling instant updates and ensuring users always work with the most current information. This 

enhances overall operational efficiency. Additionally, ICS integrates seamlessly with the main website 

through web services, ensuring a unified and consistent interface for inventory management. 

   In conclusion, the Inventory Control System, built with Dart, Flutter, and Firebase Firestore, is a cutting-

edge solution for businesses seeking optimal inventory management. Its architecture is inspired by industrial 

systems, delivering exceptional performance, and its integration with the main website enhances the user 

experience across all inventory control aspects.  

IV. RESULTS AND DISCUSSIONS 

The implementation of the fire safety notification system within a mall environment, as described in the 

preceding methodology, yielded significant results in enhancing emergency response capabilities. The core 

functionality of the system, which includes real-time notifications, the display of nearby emergency exits, 

and the provision of guidance to these exits, was successfully achieved. These outcomes are paramount for 

ensuring the safety of mall occupants during fire emergencies.  

One of the key accomplishments of this system was the creation of a 2D indoor map using the Unity tool. 

The user-friendly nature of Unity facilitated the development of visually comprehensible indoor maps, 

featuring store locations and prominently marked emergency exit routes. This proved instrumental in aiding 

mallgoers to quickly identify the nearest exits, reducing potential panic and confusion during emergency 

situations. The integration of Unity with Android Studio facilitated seamless interaction between the Unity 

indoor map and the user-friendly Flutter app, a vital aspect of the system's success. This integration ensured 

that the map and app collaborated harmoniously to provide precise guidance to the users. Moreover, the 

incorporation of a QR code scanner and generator within the app added a layer of versatility to the system. 

By enabling users to scan QR codes placed strategically throughout the mall, they could instantly access 

relevant safety information or report emergencies, further enhancing their ability to respond effectively during 

crises. 

Firebase Firestore, functioning as the system's backbone database, played a pivotal role in storing crucial 

information related to the mall's layout and emergency exit data. The organization of this data into Firestore 

collections enabled real-time access within the app, contributing to the dynamic identification of the nearest 

exits based on the user's GPS location. This real-time guidance, displayed in a simple and intuitive format on 

the app's interface, ensured that shoppers, customers, and all individuals within the mall could swiftly navigate 

to the nearest exit, even as they moved within the mall during emergencies. 

Comparatively, the integration of QR code scanning and generation brought several advantages to the 

system. The QR scanner allowed users to access specific emergency instructions or information about their 

current location within the mall simply by scanning a code. On the other hand, the QR code generator 

provided mall authorities with a powerful tool to disseminate critical information, such as real-time 

emergency updates or evacuation instructions, in a highly accessible and efficient manner. This feature proved 

particularly valuable in emergency scenarios where immediate communication is paramount. 

In conclusion, the successful implementation of the fire safety notification system, integrating Unity, 

Android Studio, Flutter, Firebase Firestore, and QR code scanning/generation, demonstrated its effectiveness 

in enhancing the safety of mall occupants during fire emergencies. The system's ability to provide real-time 

guidance to the nearest exits in a user-friendly manner, coupled with the added versatility of QR code 

technology, is a substantial advancement in emergency response capabilities. These results underscore the 

importance of employing modern technologies and structured methodologies to enhance fire safety measures 

in public spaces while leveraging QR codes to further streamline communication and accessibility during 

emergencies. 

V. CONCLUSION AND FUTURE WORK 

The main research objective of this study is to examine the impact of the innovative mobile application 

ShopVista on the shopping experience in malls. This investigation aims to understand how ShopVista 

influences consumer behavior, enhances convenience, and addresses safety concerns in shopping 

environments. By focusing on these aspects, the study seeks to contribute valuable insights that can inform 

both retailers and consumers about the potential benefits and challenges associated with the use of such 

technology in the context of mall shopping. 

The research findings, predominantly derived from the survey conducted, have unveiled crucial insights 

regarding ShopVista's impact on the shopping experience within malls. Notably, ShopVista emerged as a 

positive force, significantly enhancing the convenience of mall navigation and shopping for users. Shoppers 
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benefited from its integrated functions, which included a shop locator, price comparator, QR scanner, and QR 

generator. These features empowered users to effortlessly find stores, compare prices, and access product 

information, streamlining their shopping experience. One standout advantage of ShopVista, distinguishing it 

from similar apps is its robust emergency management feature. ShopVista excels in providing a crime alert 

notification system and fire safety notification functionality, addressing critical safety concerns within mall 

environments. This key differentiator ensures that shoppers and customers can promptly alert security staff 

in case of theft or emergencies, contributing to a secure shopping atmosphere and instilling confidence among 

visitors that help is readily accessible during critical situations.  

Moreover, the study's findings suggest that ShopVista effectively mitigates the issue of shoppers frequently 

forgetting their intended purchases, with the app facilitating better organization and guidance for shoppers. 

This feature promotes more efficient shopping and minimizes the frustration of leaving a mall without all the 

desired items.  

Comparing these findings to the existing literature, it is evident that ShopVista aligns with the evolving 

trends in mobile shopping applications. These trends emphasize the integration of real-time indoor navigation 

systems, QR code scanning capabilities, and price comparison functions to enhance the shopping experience. 

ShopVista's comprehensive functionality caters to these trends while adding the crucial elements of safety 

and security, setting it apart as a promising solution for mall shoppers.  

However, the study acknowledges certain limitations, including the specific geographic focus on Sri Lanka 

and the reliance on self-reported data. Future research in this area could explore the application's effectiveness 

in different cultural contexts and employ diverse research methodologies to further validate the findings. 

Accuracy level of the proposed system can be increased by using upcoming technologies. Thus, in the future 

the system can be developed in a way to utilize those technologies. 

In conclusion, the research findings underscore ShopVista's potential to revolutionize the mall shopping 

experience by offering a comprehensive range of features that enhance convenience, safety, and shopping 

efficiency. Its unique combination of functions, notably the emergency management features, sets it apart 

from similar applications and positions it as a valuable tool for both consumers and shopping mall operators. 

This research contributes to the evolving landscape of mobile shopping applications and highlights the 

importance of continued investigation and innovation in this dynamic field. 
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