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ABSTRACT

The Smart Basket is an automated, RFID-enabled shopping system designed to enhance the retail shopping experience by
eliminating manual billing and reducing customer waiting time at checkout counters. The proposed system integrates an RFID
reader, RFID tags, a microcontroller, and an LCD display into a shopping trolley, enabling automatic identification and
pricing of products as they are placed inside or removed from the cart. Each product is equipped with a passive RFID tag,
which is detected instantly by the RFID reader, and the corresponding information—such as product name, price, and updated
total bill—is displayed to the user in real time. The system also incorporates an RFID card-based authentication mechanism to
ensure secure access and user identity verification during purchase. The Smart Basket minimizes human intervention in
billing, reduces errors associated with manual scanning, and increases overall operational efficiency in shopping malls and
supermarkets. By providing a transparent, user-friendly, and time-saving shopping environment, the system contributes to
improved customer satisfaction and smoother store management. This project demonstrates that RFID technology can serve as
a cost-effective, scalable, and reliable solution for modern retail automation and lays the foundation for future integration of
1oT, mobile payments, and Al-based analytics.
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1. INTRODUCTION

Retail shopping environments are continuously evolving as customer expectations increase. One major challenge in supermarkets
and retail stores is the delay caused by traditional billing processes, where products must be scanned manually at checkout
counters.  This results in long queues, inefficient service, and additional workload for  staff.
The introduction of the Internet of Things (IoT) has enabled smart automation across multiple sectors, including retail. [oT-based
systems allow devices to communicate without human involvement, ensuring faster data exchange and improved accuracy.
A Smart Basket is one such innovation that automates product identification and billing the moment an item is placed inside. This
system aims to eliminate manual intervention, reduce human errors, and significantly improve the overall shopping experience.

2. BACKGROUND AND NEED

Conventional retail systems depend heavily on barcode scanning, where each item is processed one by one. Although widely used,
barcode methods require line-of-sight, are prone to misreads, and slow down the billing process.
Modern retail stores are exploring automated solutions such as RFID, weight sensors, and IoT-based frameworks to address these
limitations. A Smart Basket integrates these technologies into a portable unit that performs real-time billing and wireless data
transfer.

This system supports fast shopping, better inventory control, and minimal staff dependency, making it suitable for both small
stores and large supermarkets.

3. OVERVIEW OF EXISTING SYSTEMS

Different approaches have been introduced in retail automation.

These systems solve certain issues but fail to provide a fully automated, low-cost, portable, real-time billing process for every
customer.

Below is a unique comparison:
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Approach Working Principle Strengths Drawbacks

Manual Barcode Billing Cashier scans barcode of | Inexpensive, simple Slow, human errors,
each product queues

Self-Checkout Customer scans items | Reduces staff load Expensive machines, still
independently manual

RFID Gate-Based | Reader scans items at exit | Fast, automatic High

Systems gate infrastructure cost

Mobile Scan-and-Pay User scans via | Convenient Requires mobile and user
smartphone app effort

4. LITERATURE REVIEW (DETAILED & UNIQUE POINTYS)
Researchers working on RFID-enabled smart carts reported a drastic reduction in checkout time as RFID tags do not require
manual scanning.
Studies highlight that [oT communication protocols such as MQTT and HTTP enhance system responsiveness in smart retail
applications.
Some solutions used load-cell sensors to measure weight variations, enabling automatic detection of items without relying on
optical scanning.
Several research prototypes demonstrated that cloud-connected carts increase transparency in billing and allow remote access to
purchase records.
Despite progress, many previous models suffered from high hardware cost, complex wiring, and high power consumption.
Hybrid systems combining RFID and weight sensing showed greater accuracy compared to single-sensor approaches.
Vision-based detection using cameras achieved good results but required high processing power and increased complexity.
5. PROBLEM STATEMENT
Customers frequently experience delays at billing counters due to manual scanning steps. Human involvement increases the
chances of scanning mistakes or miscalculated totals. Retailers also spend money on employing multiple cashiers and maintaining
billing systems. There is a clear need for a portable, low-cost, and fully automated device capable of identifying products instantly
and generating bills without any manual scanning.
6. PROPOSED SMART BASKET SYSTEM
The Smart Basket aims to simplify the shopping process using a combination of sensors, microcontrollers, and wireless
communication. Key components include: RFID tags or unique identifiers attached to each product; A controller such as Arduino,
ESP32, or NodeMCU; A display (LCD/OLED) to show real-time billing; Wi-Fi module for IoT connectivity; Power supply or
rechargeable battery.
Working Principle: When a customer places an item inside the basket, the sensor detects its presence and sends its ID to the
controller. The microcontroller fetches the item's details from internal memory or a cloud database and updates the total bill
instantly. Removing the item subtracts it automatically.
7. METHODOLOGY (STEP-WISE UNIQUE DESCRIPTION)
Requirement Analysis — Identify store products and choose appropriate sensors for detection.
Hardware Assembly — Integrate sensors with the microcontroller and test connections.
Product Mapping — Assign tag IDs or weight signatures to each product.
Software Programming — Develop code for item detection, bill calculation, and communication.
IoT Integration — Connect the basket to a cloud server or mobile interface via Wi-Fi.
User Interface Development — Display product name, quantity, and price on the screen.
Prototype Testing — Validate accuracy, reliability, error rate, and speed of updating the bill.
8. DISCUSSION
The Smart Basket significantly improves retail operations by reducing customer waiting time and automating billing. IoT
connectivity enables real-time data monitoring and inventory updates.
However, the performance depends on the choice of sensing method.

i. RFID-based models provide high accuracy but are more expensive.

ii. Weight-sensor models are affordable but may face detection issues with similar-weight items.

Thus, the system design must balance accuracy, cost, and ease of implementation.

9. FUTURE SCOPE (NEW & UNIQUE POINTS)

1. Adding Al-powered image recognition to identify products without tags.

il. Integrating automatic payment features using UPI or digital wallets to create a zero-interaction checkout.

iil. Using Bluetooth-based indoor navigation to guide customers inside the store.

iv. Implementing predictive algorithms to suggest items based on shopping habits.

v. Designing a complete “cashier-less store” model similar to Amazon Go but with low-cost components.
10. CONCLUSION

The IoT-Based Smart Basket represents a major step toward fully automated retail environments. By enabling quick product
identification and instant billing, the system removes delays caused by traditional checkout methods.
Its flexibility, portability, and affordability make it suitable for supermarkets, mini-marts, and departmental stores.
With further advancements like Al integration and automated payments, Smart Baskets have the potential to transform the future
of retail shopping.
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