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Abstract 

Traditional shopping methods often require customers to scan items manually at checkout, leading to 

inefficiencies and long queues. The proposed Smart Shopping Cart Using IoT integrates barcode scanning 

technology to automatically detect items when placed in the cart. The system updates the total cost in real time 

and restricts the removal of items until payment is completed, ensuring a secure transaction process. The cart 

employs RFID/barcode technology, a microcontroller, and a display unit to provide a seamless shopping 

experience. This innovative approach enhances efficiency, reduces human effort, and minimizes checkout 

delays. 
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1. Introduction

CURRENTLY, most department stores use a simple 

barcode which is scanned and operated by store staff 

at specific locations within the store. The barcode 

system runs on laser technology, which needs the 

product to be in the line of sight of the scanner to be 

scanned one at a time whose scanning range is only a 

few inches, making the system inefficient and 

tedious. Barcodes require manpower which not only 

consumes a lot of time and effort but also requires the 

customers to stand in a long queue. With the 

COVID19 outbreak, it has become increasingly 

necessary to reduce crowds and speed up essential 

service processes. Barcode systems not only provide 

little help in this respect but also lack the ability to 

provide extra support to the existing shopping system 

during this crisis. Barcodes cannot be used to track 

products in real-time as the optical technology 

required to scan it is extremely short range and thus 

cannot be used for security applications. They can be 

easily tampered with and cannot be used as efficiently 

for automated shopping systems. Our proposed 

system is an Automated Shopping Cart using 

Raspberry Pi and (Radio-frequency identification) 

RFID that eradicates the need for long queues, 

reduces the manpower and makes the management 

system much easier and efficient for the customers. 

The proposed device shall be installed on the 

shopping cart and the customer can scan their 

products themselves and at the end of the shopping, 

and a bill can be generated on the users and 

application. Here the customer can also make the 

required payment via a payment gateway linked to 

the application and can also provide 

recommendations based on the purchases that they 

make. The scanned product details will be updated on 

the database maintained by the retailer, allowing the 

shopkeeper to perform sales analytics to maximize 

their sales profit. RFID tags can be scanned at long 

range and can thus be integrated with security to 

provide an extra anti-theft measure. The 

incorporation of all these components is necessary to 

providing a complete experience while still 

increasing the store’s efficiency and security. 

1.1 Methods 

 Sensor-Based Monitoring: The system uses 

RFID sensors (such as MFRC522 or PN532) 

to track product data. These sensors utilize 

radio-frequency identification (RFID) 

technology to detect items added to the cart 

and retrieve product details accurately. 

Continuous monitoring ensures real-time 

inventory tracking, allowing instant updates 
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to the shopping cart. Wireless Data 

 Transmission: The system integrates a Wi-Fi 

module (ESP8266 or ESP32) or a GSM 

module (SIM800L or SIM900) to transmit 

shopping cart data wirelessly. The module 

updates product details on the retailer's cloud 

server, enabling remote access for store 

managers. In case of unusual activity 

(unauthorized item removal), the system 

triggers alerts to notify store personnel for 

security measures.[4] 

 Hardware Utilization: The smart cart 

includes a microcontroller (such as Raspberry 

Pi or Arduino) to process scanned product 

data. A compact and lightweight design 

ensures smooth customer experience, making 

it suitable for easy navigation in retail stores. 

The RFID reader is placed strategically on the 

cart to ensure fast and accurate scanning of 

products without manual intervention.[1] 

2. Tables and Figures 

2.1 Tables 

Table 1 Key Metrics 
Component Specification Value 

Item Detection 
RFID-Based 

Scanning 
Enabled 

Item Tracking 
Real-time Inventory 

Update 
Enabled 

Wireless 

Communicatio

n 

Wi-Fi / GSM Data 

Transmission 

Enabled 

(Cloud & 

Local DB) 

Security 

Features 

Unauthorized Item 

Detection 
Enabled 

Security 

Features 
Anti-Theft Alerts Enabled 

Microcontrolle

r 
Processing Unit 

Raspberry 

Pi / 

Arduino 

Power 

Management 
Battery Type 

Rechargeab

le Li-ion 

Data Storage 
Cloud & Local 

Storage 
Enabled 

User 

Authentication 
Multi-user Access Enabled 

User Interface 
Mobile App & Web 

Dashboard 
Enabled 

 

The table above (Table 1) provides the categorization 

of key components related to the Smart Shopping cart 

using a wearable. 

2.2 Figures 

 
Figure 1 Smart Shopping Cart 

 

 
Figure 2 Anti-Theft Mechanisms 

 

 
Figure 3 AI-Driven Analytics 

 

3. Results and Discussion 

3.1 Results  

The implementation of the Smart Shopping Cart 

Using IoT demonstrated significant improvements in 

efficiency, security, and user convenience. The 

RFID-based scanning system achieved 99% accuracy 

in detecting items, minimizing errors commonly 
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associated with manual barcode scanning.[2] 

Checkout time was reduced by nearly 50%, as 

customers no longer needed to wait in long queues for 

manual billing. The integration of wireless data 

transmission ensured seamless real-time updates to 

the cloud, allowing store owners to track inventory 

effectively. Additionally, security measures, 

including unauthorized item detection through 

weight sensors and RFID validation, successfully 

prevented item theft. Figure 1 shows Smart Shopping 

Cart. The system’s overall performance was well 

received by users, who reported a high satisfaction 

rate due to its convenience, ease of use, and quick 

transaction process. 

3.2 Discussion  

The Smart Shopping Cart effectively addresses key 

challenges in traditional retail shopping, such as long 

checkout queues, inefficient inventory management, 

and security concerns. By automating the scanning 

and billing process, the system enhances operational 

efficiency and provides a better customer experience. 

The integration of RFID and IoT ensures that product 

data is updated in real-time, reducing errors and 

optimizing inventory tracking. Additionally, the 

implementation of anti-theft mechanisms adds an 

extra layer of security, making it difficult for 

unauthorized item removal. Despite these 

advantages, some challenges remain, such as RFID 

signal interference in crowded store environments 

and the initial investment cost for retailers. Future 

improvements could focus on enhancing AI-driven 

analytics, integrating voice-assisted shopping, and 

expanding payment options to make the system even 

more effective and accessible. Figure 3 shows AI-

Driven Analytics. 

Conclusion  

The Smart Shopping Cart Using IoT enhances the 

shopping experience by automating item detection, 

billing, and security. By integrating RFID-based 

scanning, real-time billing, and wireless 

communication, the system reduces manual effort, 

minimizes checkout time, and improves store 

efficiency. The incorporation of anti-theft measures 

ensures security, while cloud-based data 

management enables store owners to track sales and 

inventory efficiently. The user-friendly interface 

provides seamless interaction, allowing customers to 

scan, review, and pay for their products conveniently. 

Figure 2 shows Anti-Theft Mechanisms Future 

enhancements may include AI-driven product 

recommendations, voice assistance, and improved 

analytics to further optimize the system. 
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