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Abstract

Going for shopping in malls and complexes now a days is very common for the gen z.Going shopping is
usually a lot of fun, but the frustration of waiting in queue to pay or have your bill processed can ruin the
fun. We present an innovative smart cart solution that streamlines the entire shopping experience and
automates the invoicing process in answer to this difficulty. Customers may shop their hearts out in the
aisles, load up their " carriages” with all they need, and then leave without ever having to use a checkout
counter. You can view your purchase history on the store's website and get a digital copy of your financial
statement sent to your inbox. It is ready for deployment with an Arduino board, RFID reader, RFID tags,
LCD screen, Bluetooth, gesture control, and expert database administration. Through the linked website,
administrators dispersed across the orb can manage customer and product intelligence. The intelligent cart
can communicate in real-time over the worldwide network, which greatly improves the shopping experience
as a whole, thanks to this 1oT marvel[1] Technological advances, seamless interaction with mobile apps for
convenience, and inventory management and restocking automation are the future of self-billing cart.
Security will be tightened to prevent theft and misuse. Shopping experiences that personalize
recommendations to individual preferences and purchasing history are coming[10]. If effective, self-billing
technology may be adopted for standardization and refining. With features that track the environmental
impact of purchases and recommend eco-friendly alternatives, these systems may also emphasize
sustainability. Check news and industry publications for developments beyond 2022.

l. INTRODUCTION

The ancient ritual of shopping comprises visiting a store, looking at the goods, making a wise choice, finding
one's way around the financial sanctuary, waiting in long lines, inspecting things through the mystical
process of scanning, carefully calculating the total, and finally paying with one's venerable means, be it
paper money, plastic credit tokens, or debit cards. Unfortunately, this endeavor does not always exude
delight and rather provokes a condition of dissatisfaction and frustration among the general public. There is a
growing trend towards using cutting-edge technologies like RFID (radio frequency identification) to
improve the entire shopping experience, with the goal of making it more efficient and enjoyable [1].

Despite bar-code scanning's pervasiveness, RFID offers unique benefits, listed in Table 1. The legendary
Arduino UNO works in harmony with the RFID reader to facilitate RFID's operationalization. Although
going shopping is often a pleasant experience, some members of the intelligentsia despise it because of the
hassles involved, such as long lines, crowded aisles, and complicated financial procedures [5]. Also, people
tend to misunderstand paper banknotes because of how tangible they are.

This initiative was born out of a desire to embrace new technology in light of these challenges, with the
hope of increasing our appeal to customers. The proposed system boasts a number of benefits, such as the
following: the ability to send financial letters via email, the elimination of long lines for the scanning and
fiscal adjudication ritual, the ability for customers to easily view their purchases online, the reduction of the
need for security guards, and the improvement of store management. Streamlining the buying excursion,
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appealing to a larger audience, and conserving time are the quintessential goals.Features of the system
include electronic mail transmission of financial messages, elimination of waiting in lines for scanning and
fiscal adjudication, online product inspection by customers, reduced staff requirements, increased
patronage, and easier administration of the emporium. The goal of our work*** is to streamline the
shopping experience for customers by replacing barcodes with RFID labels. This will make the procedure
more enjoyable and save them time.
With the help of RFID technology, this endeavor hopes to bring business practices up to date by reducing the
need for custodial staff, increasing customer involvement, and streamlining electronic financial
adjudication, among other advantages. Online access to purchase records, communication with owners for
advice or questions, and electronic correspondence on financial accounting are all features that customers
can enjoy. The project's eventual goal is to make consumers' shopping experiences better and owners' lives
easier financially.

1. BACKGROUND
In an RFID system, three crucial components interlock like a ballet of technological finesse:
1 Antenna: The connectivity sentinel, the antenna, gracefully embraces its surroundings. The initiator

sends waves into the air, waking RFID tags like dormant dancers on stage. The antenna’s placement and
design create a technological ballet that secures information flow.

2. Receiver: - This electronic ballet revolves around the receiver, a vigilant maestro who can detect
subtle signals. It extracts the delicate notes of unique identifiers and the rich chords of supplementary
information from RFID tags like a virtuoso. The RFID system's cadence and reactivity depend on the
receiver's performance, like a symphony.

S.no RFID Bar Code

1 |Efficiency and Speed. Sequential and Slower Scanning.

2 |Swift and simultaneous scanning.  [Requires one-at-a- time scanning.

3 |Non-Line of Sight Reading. Line of Sight Required.

4 |Readability without direct visibility.Direct visibility necessary for scanning.
5 |Greater Data Capacity. Limited Data Storage.

6 |Durability and Longevity. Susceptible to Wear and Tear.

7 |Real-time Tracking and Monitoring. Delayed or Batched Updates.

8 |Instantaneous updates on inventory. [Real-time tracking is challenging.

3. Transponder (RFID Tag) The transponder tells this technical tale poetically. RFID tags dance with
data to the antenna's call like ancient scrolls. Each tag, like a character in a movie, tells its story when
prompted by the RFID [1]system’'s melodious hum. The transponder, like a lyrical dancer, eloguently tells
its story, adding to technological elegance.
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Figure 1. An RFID system
RFID's compelling performance is created by the antenna as guide, the receiver as conductor, and the
transponder as storyteller. They smoothly weave a tapestry of technological poetry that promotes efficiency
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and enchantment in their symphonic partnership as they dance across connectivity.

1l SYSTEM OVERVIEW

The proposed system is a technological breakthrough that aims to elevate shopping. Beyond basic
transactions, its stability and consistency provide efficiency and accuracy, establishing confidence in
customers who rely on the system for a seamless shopping journey, especially accurate product scanning.
This technical marvel's smart trolley system gives clients more billing control and changes shopping. A card
swipe initiates a fluid, interactive scanning procedure. This is unique because its clever re-scan capability
ensures accuracy even if customers make rapid cart modifications, acknowledging the dynamic nature of
shopping selections.This smart cart streamlines shopping and checkout with smooth card scanning at
checkout, demonstrating convenience and smart technology. Additionally, a novel balance-check tool gives
users quick card balance updates[3]. The shop's online portal provides a complete invoicing summary,
fostering transparency and allowing consumers to analyse and evaluate their purchases at their convenience.
Administratively, the technology gives store managers efficient control and insights. They are crucial
system maintainers since master cards simplify their engagement. These administrative technologies meet
modern retail needs by recording product information on RFID stickers, enrolling new consumers, providing
customer cards, and meticulously updating the web database.

This proposed technology transforms shopping, not simply billing. It tries to suit existing customer and
business owner needs and predict and react to changing consumer expectations. This comprehensive,
advanced, and customer- centric system aims to improve shopping transactions and reinvent the modern
retail experience by setting a new benchmark for convenience, innovation, and seamless technological
integration into daily life.

V. MODULES USED

Eight modules are methodically constructed to contribute to the seamless architecture of the proposed
system. These modules provide efficiency and a rich user experience with their many functions. An
enlarged view of each module:

1 Website Build: This module is the shop's digital command centre, giving administrators an easy way
to control product inventory. Real-time updates on the internet let administrators make informed decisions
[2].

2. Database Management: This module stores and manages massive amounts of product and customer
data, making it essential. A well-organized database allows fast, accurate information retrieval, ensuring
system efficiency.

3. Arduino Setup: Arduino is used to integrate RFID reader, Wi-Fi module, and keypad functions in
this module. The Arduino configuration ensures hardware components communicate, creating a unified and
responsive system architecture.

Figure 2. Arduino Nano pin layout
4. Reloading Customer Card: This module simplifies customer card recharge for fast payments. It
makes adding funds to cards easy, making financial transactions in the system simple.
5. Customer Card Entry: This module is essential before product purchases because it verifies consumer
identity. It acts as a secure gateway, allowing only authorised users to shop, adding to system security.
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6. Reading Products with RFID: RFID product scanning is this module's main purpose. This module
accurately identifies and tracks products as clients use smart trolleys in the store, ensuring a reliable and
peedy billing procedure[4].
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Figure 3. RFID Module
7. E-billing and billing transfers: The final steps of the system calculate the total amount from scanned
products. The billing module verifies financial transactions. This module sends an electronic bill to the
customer's email address after the purchase, making the transaction convenient and paperless[8].

Certainly! To improve the system, add a fake and expired product detection module:

8. Detecting Fake and Expiring Products: This cutting- edge module checks product authenticity and
expiration dates using image recognition and machine learning. The smart trolley's camera system takes
pictures of each product during scanning[6]. These photos are analysed live to detect counterfeit or expired
goods. If a discrepancy is found, the client and system administrator are notified, guaranteeing that only
genuine and current products are sold. This function protects consumers and makes shopping more
trustworthy.

9. Updating inventory in real-time A second critical component ensures that stock levels are updated in
real-time. Administrators and consumers are provided with accurate product availability information since
the database is refreshed rapidly after things are scanned and purchased[5]. Buyers are less likely to select
products that are temporarily out of stock, and the purchasing process runs more smoothly overall.

10. This module automates the process of restocking shelves using data from real-time inventory. In
order to maintain full shelves after a purchase, the system could automatically replenish stock. Store
resource management is optimised and product unavailability is prevented.

11. Supporting Multiple Languages For the convenience of our diverse clientele, the system is multi-
lingual. Making purchasing more inclusive, users have the option to choose their preferred language for the
user interface. This module makes shopping more fun for customers with various language preferences by
creating a welcoming environment.

12. Interactive Store Map: This module enhances the smart trolley interface with an interactive shop map,
making it easier to navigate the store. The shopping experience is made easier for customers by allowing
them to easily search goods, look at promotions, and identify product categories. Customers can use this
feature to find their way around massive retail malls.

13.  Environmental Impact Tracker: To encourage sustainability, one part keeps track of the environmental
effect of bought products. Consumers might be more conscientious of the environment if products were
transparent about their carbon footprints, recycling capabilities, and other eco- friendliness ratings. Ethical
purchasing is encouraged in this module in harmony with worldwide environmental initiatives.

V. DEFINED SYSTEM

An effective and user-friendly system has been created through the smooth integration of several
technologies in this creative project. The project offers a user-friendly online platform for tracking purchase
details, hosted on a dependable web hosting and database management service. Having separate login
pages for customers and administrators allows for a tailored experience upon admission, meeting the specific
requirements of every user.By safely storing and preserving master and customer details, the project exhibits
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a dedication to security in database management. The database provides a dynamic and current record by
seamlessly incorporating information provided from Arduino. A more flexible and responsive system is
achieved when the master has the power to add or change client details.
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Figure 4. Flow chart of the proposed system

An organised design underpins the integration of Wi-Fi, RFID readers, and Arduino. You can easily upload
programmes to the Arduino board using the Arduino IDE, which acts as the centre of your programming
universe. To keep the system compatible and running well, the Wi-Fi module needs to have its firmware
updated and its libraries installed on a regular basis. In a similar vein, the RC522 RFID module isn't fully
functioning without the RC522 library in the Arduino IDE, which together form a coherent and
interdependent system.

A series of safe steps are involved in the process of topping off client cards, which is handled solely by the
authority utilising the master card. Scan the master card, input the recharge amount, and scan the customer
card—all of which demonstrate the system's dedication to controlled and secure financial transactions—
during the implementation[9].

Personalisation and security are further enhanced with the addition of a customer card to the system, which is
governed by the master who assigns a unique UID for individual recognition. With RFID technology,
scanning products is a breeze; only one scan adds an item to your cart, and a double scan removes it. By
communicating product information online, the ESP8266 keeps the shopping cart up-to-date in real time. By
triggering a card scan for balance deduction, the Arduino module actively engages the consumer, going
beyond simply calculating the charge. After the payment is deducted, the data from the transaction is easily
transferred into the database, and the web server quickly sends an electronic bill to the client via email,
concluding the transaction.Security, adaptability, and user happiness are the pillars upon which this project
rests, showcasing technical skill. It is an example of effective system architecture due to the careful
incorporation of several components and capabilities that guarantee buyers a smooth, secure, and tailored
purchasing experience[9].
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VI. RESULT AND REAL TIME IMAGES
Each item sold at the store has cutting-edge radio frequency identification (RFID) technology, and each
customer's shopping cart has an RFID reader and an Arduino board for efficient data transfer[4]. By
incorporating a high- tech online payment system that ensures efficiency and security in transactions, the
technology outshines conventional shopping experiences. Improving the precision and transparency of the
purchase experience, a new feature ensures that when an item is removed from the cart, it is promptly and
exactly deleted from the bill.Safety is of the utmost importance, and RFID scanners placed at exit doors are
an effective deterrent against shoplifting. Both customers and store owners are comforted by this extra layer
of protection.

Hw

00032285

%,

Figure 5. RFID Passive Tags

The system's intelligence is on display when it uses RFID technology to analyse customer purchase patterns
and then displays personalised offers and discounts on the screen. Offering clients personalised incentives
improves the entire shopping experience. Making educated purchases is now easier than ever because to
users' access to detailed product information, date verification, and top-notch alternative
suggestions.Ensuring the security of commodities and maintaining a secure retail environment, this
comprehensive solution streamlines the shopping process and works as a reliable anti-theft system.
Improvements to the shopping experience can be achieved through the use of smart recommendations,
which provide customers with customised choices, and the use of online transaction processes for

billing[0].

Figure 4.6 Final cart Figure 4.6.1 LCD Display

Figure 4.6.2 Scanning RFID card Figure 4.6.3 Product
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Figure 4.6.6 Cross sectional view Figure 4.6.7 Mobile app for cart bill

Figure 4.6.8 Mobile app for controlling cart .

The solution places a premium on efficiently utilising RFID technology and Arduino to circumvent
potential challenges. Customer and administrator login pages are located on different parts of the design.
Customers can simply check their purchase data after logging in, allowing them to follow their transactions
with ease. An online database helps sellers since it simplifies their tasks and makes operations run more
smoothly.

By successfully navigating and operating in challenging environments, the system demonstrates its
resilience, adaptability, and efficiency. Customers and business owners alike can reap the benefits of this
technological marvel's revolutionary solution, which expertly combines security, intelligence, and ease of
use. Figure 4 showcases the system'’s potential by providing a preview of the functionalities accessible to the
Master. To improve financial control, the Master can add funds to a customer's card or see their balance
using a master card scanner. Figure 5 shows the customer- facing elements that enhance the system's
accessibility and user convenience. These features include the ability to check balances and the
straightforward procedure of performing transactions. Combining efficiency, security, and tailored
interactions, the result is a game-changing improvement to purchasing that will change the way we purchase
today.
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VII. FUTURE SCOPE
Smart shopping carts that are equipped with the ability to automatically bill customers and move around will
revolutionise the shopping experience in the future. For the purpose of accurate navigation within stores,
these carts will be outfitted with cutting-edge sensors such as LIDAR and cameras. This will ensure that
there is no disruption in movement and that there are no accidents. Integration of radio frequency
identification (RFID) tags or computer vision technology would automatically identify each product when
customers add things to their shopping carts [1], therefore bringing the total amount up to date in real time.
It will be possible to conduct transactions in a rapid and easy manner by using mobile applications, cards, or
biometric verification. Payment alternatives will be incorporated without any additional complications. The
particular purchasing behaviours and tastes of each customer will be taken into consideration when smart
carts provide personalised recommendations, promotions, and discounts[1]. It is planned to optimise store
design in order to accept autonomous carts, which will result in improved traffic flow and efficiency.
Additionally, the data collected from smart carts will give merchants with vital insights that will allow them
to optimise their inventory management and marketing efforts[5]. In the retail industry, smart carts provide
a bright future for innovation because of their ability to minimise environmental impact through energy-
efficient navigation.

VIil. Conclusions

Every product on the store shelves has a smart RFID tag that smoothly interacts with RFID scanners in
every shopping trolley. Customers can easily pay with their RFID-enabled customer cards using this
complex system [1]. The brilliant smart trolley system benefits discerning customers and clever business
owners by streamlining their experience. Its online and offline reliability shows its flexibility to different
buying settings. The smart tram is a lifesaver in a huge shopping mall, where choices may be
overwhelming. It solves problems with crowded venues, long lines, and complicated billing methods. The
future of this clever technology promises more evolution and improvement.

Face recognition technology could replace smart cards. This innovative version stores consumer data in a
secure online repository linked to their facial identification. Customers can easily get a smart trolley,
navigate the store and exit without a smart card in this future scenario. Transactional details and billing
summaries are easily sent to the customer's email, resulting in direct bank account debit[8]. In order to
improve convenience, the smart tram system must be secured. We pledge to thorough procedures that
protect consumer privacy and ensure secure online transactions. Smart trolleys of the future aim to reinvent
the shopping experience by balancing technical innovation and security. These next-generation variants
strive to seamlessly blend seamlessness, security, and privacy-conscious features with modern customer
expectations.
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