
© 2023 JETIR November 2023, Volume 10, Issue 11                                                                                 www.jetir.org (ISSN-2349-5162) 

 

JETIR2311555 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f480 
 

Smart Shopping System using RFID and  NodeMCU 
 
 

Akanksha Barde Rakesh Dindore Niraj Shevkari 

Instrumentation and Control Instrumentation and Control Instrumentation and Control 

Vishwakarma Institute of Technology Vishwakarma Institute of Technology Vishwakarma Institute of Technology 

Pune, India Pune,India Pune, India 

Prathamesh Thombare Gayatri Relekar 

Instrumentation and Control   Instrumentation and Control 

Vishwakarma Institute of Technology Vishwakarma Institute of Technology 

Pune, India  Pune, India 

 

Abstract: 
The RFID (Radio Frequency Identification), NodeMCU, and 

EM-18 (Embedded Multi-Touch Panel) Smart Shopping 

System intends to improve the traditional shopping experience 

by harnessing new technology. This technology automates 

operations, increases productivity, and gives clients with a 

personalized purchasing experience. The system offers 

seamless item identification and real-time inventory 

management by using RFID technology. The control unit is the 

NodeMCU, while the interactive display for product 

information and personalised offers is provided by the EM-18. 

A mobile application for cart management and secure 

transactions is also included in the proposed system. Retailers 

may use this unique solution to optimise operations, provide 

personalised experiences, and obtain vital insights into 

consumer behaviour. 

 

INTRODUCTION: 
The Internet of Things (IoT) and rising technologies have 

created new opportunities for revolutionising several 

industries,including retail. Smart retail systems have 

received a lot of attention in recent years because of their 

potential to improve the whole shopping experience, 

streamline operations, and increase consumer happiness. 

Based on IoT concepts, this article proposes a unique way 

for constructing a Smart Shopping System employing RFID 

(Radio Frequency Identification), NodeMCU, and EM-18 

(Embedded Multi-Touch Panel). 

By using the advantages of RFID technology, NodeMCU, 

and the EM-18 display module, the proposed Smart 

Shopping System intends to solve the constraints of 

traditional shopping techniques. RFID technology offers 

smooth item identification and tracking, while the 

communication control unit. The EM-18 display module displays 

product information and personalised offers in an engaging and 

educational manner. 

NodeMCU, an open-source IoT platform, serves as the system's 

backbone, allowing data transmission between various 

components and providing continuous internet access. It 

facilitates real-time data synchronisation with a centralised 

database, such as transaction information, inventory changes, and 

user preferences. Furthermore, the mobile application has an easy-

to-useinterface for cart management, personalised offers, and 

secure payment methods. 

By delivering an interactive andaesthetically appealing interface, 

the EM-18 display module improves the shopping experience. It 

provides comprehensive product information, including price. 

The next sections of this article will go through the methodology, 

systemarchitecture, implementation details, experimental results, 

and future scope of the proposed RFID, NodeMCU, and EM-18 

Smart Shopping System. We hope to add to the increasing body 

of knowledge in the field of smart shopping systems and inspire 

further breakthroughs in IoT-based retail applications through 

this study. 

 

LITRATURE REVIEW 
Related Works in Smart Shopping Systems 

While the paper may not contain a dedicated section for a 

literature review, it is essential to highlight the significance of the 

related works cited within it. These references collectively offer 

a glimpse into the extensive research conducted in the domain of 

smart shopping systems. These studies delve into various aspects 

of enhancing the shopping experience, efficiency, and inventory 

management in retail settings. 
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The works cited cover a wide range of methodologies and 

technologies employed in the development of smart 

shopping systems. Some of these approaches may include 

using computer vision for product recognition, mobile 

applications for consumer engagement, or IoT devices for 

real-time data monitoring. By citing these related works, 

the paper situates itself within the broader context of 

research and innovation in the field, acknowledging the 

diverse strategies that researchers have explored to 

address the challenges and opportunities in retail 

automation. 

 
The Innovative Approach: Smart Shopping System using 

RFID and NodeMCU 

 
The proposed Smart Shopping System using RFID and 

NodeMCU builds upon the foundation laid by existing 

research in smart shopping systems. It introduces a novel 

approach that leverages RFID technology for product 

identification, NodeMCU for wireless communication, 

and the EM-18 module for display and billing purposes. 

This amalgamation of technologies reflects a forward- 

thinking perspective on how to streamline shopping 

procedures and enhance efficiency within the retail 

environment. 

 
By embracing RFID technology, the system addresses the 

longstanding challenge of precise and rapid product 

identification, thereby reducing checkout times and 

minimizing errors. NodeMCU's role in facilitating 

wireless communication adds another layer of efficiency, 

allowing seamless data transfer and communication 

between various components of the system. The EM-18 

module contributes to a user-friendly interface, aiding 

customers in keeping track of their purchases and 

simplifying the billing process. 

 
Revolutionizing Retail: Benefits of the Smart Shopping 

System 

 
Beyond its technological innovations, the paper also 

underscores the transformative potential of the Smart 

Shopping System for the retail industry. The system's 

capabilities extend beyond mere automation; it has the 

capacity to reshape the retail landscape. By enhancing 

customer satisfaction through personalized shopping 

experiences and expediting transactions, the system caters 

to the evolving expectations of modern consumers. 

 
Additionally, the system's real-time inventory 

management capabilities offer retailers invaluable insights 

into consumer behavior, allowing for data-driven decision-

making. This, in turn, can optimize supply chain 

operations, reduce waste, and ultimately improve the 

bottom line for retailers. 

 
In sum, the Smart Shopping System using RFID and 

NodeMCU represents a significant advancement in the field of 

smart shopping systems, and its potential impacts on the retail 

industry are profound. By acknowledging the existing body of 

research and charting a novel course, this paper contributes to the 

ongoing evolution of retail technology and its promise of a more 

efficient, customer-centric, and profitable future. 

 
OBJECTIVE: 

We have faced a problem in shopping malls and markets. 

Because if you buy anything but when the time to pay bill is 

Wastes a lot of time in billing Process. 

The Smart Shopping System's primary goals are to automate 

procedures, enhance efficiency, provide personalised shopping 

experiences, and enable real-time inventory management. The 

system uses RFID technology to enable automated item 

recognition when users place items in their shopping carts. This 

removes the need for manual barcode scanning and increases the 

shopping process's overall speed and accuracy. 

The suggested Smart Shopping System has the potential to 

completely alter the retail business. Retailers may enhance 

customer happiness, increase operational efficiency, and get 

important insights into consumer behaviour by automating 

operations, optimising inventory management, and creating 

personalised experiences insights into customer behaviour, 

popular items, and sales patterns for corporate information and 

decision- making. 

 

Components and System Architecture: 

 
1. NodeMCU: 

 

The NodeMCU is a versatile open-source development board 

based on the ESP8266 Wi-Fi module. It plays a central role in 

your system by acting as the main controller and coordinator. 

NodeMCU is programmed to handle various tasks, including 

connecting to Wi-Fi networks, interfacing with the RFID module 

and matrix keyboard, controlling the LCD display, and managing 

web communication. 

It runs a web server to host the local website and facilitate 

communication between different components. 

 

2. EM18 RFID Module: 

 

The EM18 RFID module is an RFID reader that operates at a 

frequency of 125 kHz. 

It is responsible for scanning RFID cards, which store unique 

identification information. When a customer presents their RFID 

card, the EM18 module reads the card and extracts the relevant 

data. 

This data may include customer account information, purchase 

history, and other relevant details that can be used to personalize 

the shopping experience. 
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3. LCD Display: 

 

The LCD (Liquid Crystal Display) is a visual output 

component used to provide real-time feedback to 

customers. 

It displays the list of items that the customer has 

selected, along with the corresponding quantities. 

The display helps customers verify their choices 

before finalizing their order. 

 

        4. Local Host Website: 

 

The local host website is a web server running on the 

NodeMCU. It serves as the user interface for 

customers and performs several essential functions: 

Real-time Order Tracking: Customers can view the 

items they have selected and their quantities in real-

time. 

Payment Processing: The website handles payment 

processing, generating a QR code for payments. 

Order History: It may also store past order history for 

customers to review. 

Account Management: Customers may be able to 

manage their account information through the 

website. 

 

System Workflow: 
RFID Card Scanning: Customers scan their RFID 

cards using the EM18 module, which authenticates 

their identity and retrieves their account details. 

 

Real-Time Order Display: The LCD screen displays 

the selected items and quantities in real-time, 

allowing customers to verify their choices. 

 

Website Integration: The system sends order data to a 

local host website, where customers can view their 

selections and track their order status. 

 

Fig 1. Block Diagram 

 

Payment Processing: Upon finalizing their selections, 

customers can click the "Pay" button on the website, 

which generates a QR code for payment. 

 

 

DIAGRAM: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. Circuit Diagram 

 

Implementation Details: 

 

1. NodeMCU Implementation Details: 

Programming Language: 

The NodeMCU is programmed using the Arduino programming 

language, facilitating easy integration with various sensors and 

modules. 

 

Wi-Fi Connection: 

The NodeMCU establishes a connection to the local Wi-Fi network to 

enable internet access for real-time data exchange. This is crucial for 

web communication and order processing. 

 

Web Server: 

A local web server is hosted on the NodeMCU using the 

ESP8266WebServer library. This server handles incoming HTTP 

requests and serves as the interface for communication between the 

Smart Shopping System components. Routes are defined to manage 

different aspects of the system, such as handling RFID authentication, 

processing orders, and generating payment QR codes. 

 

2. EM18 RFID Module Implementation Details: 

Wiring and Connections: 

The EM18 RFID module is connected to the NodeMCU through the 

appropriate GPIO pins. The wiring involves ensuring the proper 

connection of power, ground, and data pins, establishing a reliable 

communication link between the NodeMCU and the RFID module. 

 

Data Retrieval: 

Upon receiving an RFID card scan request, the NodeMCU interacts 

with the RFID module to read the unique identification information 

stored on the card. This information typically includes customer 

account details and purchase history, providing a personalized 

shopping experience. 

These implementation details provide a high-level overview of how 

the NodeMCU and EM18 RFID module are integrated into the Smart 

Shopping System.
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RESULTS: 
 

 

 
                                        Smart Shopping System                                                                           RFID Card Tapping                            

 

 
                                 LCD Display                                                                              User Friendly Billing & Payment 
                                                                                                                                                           

 

Sr.No ITEM NAME PRICE RFID NO 

1. RICE 55 0001151026 

2. MILK 65 0002652358 

3. BUSCUIT 10 0002546263 

4. SOAP 35 0058462335 

5. COOCKIES 50 0005584949 
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      FUTURE SCOPE: 

This Smart Shopping System Using RFID, NodeMCU, 

and EM-18establishes a solid platform for the future 

development and extension of smart retail systems. To 

further improve the system's capabilities and solve 

emerging difficulties, several options for future research 

and modifications might be pursued. The system's 

eventual scope will include: 

Integration with Advanced Payment Systems: 

To give clients with more convenient and secure payment 

alternatives, include developing payment technologies 

such as mobile wallets, contactless payments, and 

biometric authentication. Develop increasingly complex 

algorithms and machine learning models to give highly 

personalised offers and suggestions based on individual 

buying behaviours, interests, and contextual data. 

 

1. Integration of Augmented Reality (AR) and 

Virtual Reality (VR) Technologies: 

Investigate the integration of AR and VR technologies to 

develop immersiveshopping experiences that 

allow customers to virtually try on items,visualise 

things in their homes, or tour virtual stores. 

2. Expansion to Multi-Channel Retailing: 

Extend the Smart Shopping System to support multi- 

channel commerce, allowing customers to smoothly move 

between online and physical shopping experiences and 

providing consistent cart management and personalised 

offers across multiple channels. 

3. Social and Community Integration: 

Integrate social media elements and community-based 

platforms into the Smart Shopping System to increase 

customer participation, enable peer referrals, and 

encourage interactive discussions 

 

        4.Advanced Analytics and Business Intelligence: 

Use sophisticated data analytics techniques to derive 

important insights from acquired data, such as 

predictive analytics and real- time data processing. 

These information can help with anticipating demand, 

inventory optimisation, price strategies, and targeted 

marketing initiatives. 

Integrate environmental sustainability practices into 

the system by giving information on product 

sustainability ratings, carbon footprints, and eco-

friendly alternatives, allowing customers to make 

environmentally aware purchase decisions. 

 

5.Smart Supply Chain Integration: 

Expand the system's ability to interface with the 

supply chain, enabling for real-time inventory 

tracking, automated replenishment procedures, and 

greater supplier-retailer coordination. 

By investigating these potential paths, the Smart 

Shopping System may remain at the forefront of 

technology breakthroughs, provide a better shopping 

experience, and promote retail innovation. These 

developments have the potential to transform the way 

customers shop and businesses operate, resulting in 

enhanced efficiency, customer happiness, and business success. 

 
                           CONCLUSION: 

We presented a complete research on the implementation of a 

Smart Shopping System employing RFID, Node MCU, and EM-

18in this article. The suggested solution uses the power of the 

Internet of Things (IoT) and upcoming technologies to increase 

operational efficiency and deliver personalised services to 

clients. 

We created the system architecture using a methodical process, 

taking into account the hardware components such as RFID 

readers, NodeMCUs, and EM-18 display modules, as well as the 

essential software component ssuch as firmware development and 

database administration. RFID tagging and product registration 

allow for easy item identification, whilst user registration and 

profile construction allow for personalized offers and suggestions. 

 

The real-time cart management function allows customers to easily 

add, delete, or alter products, while the EM-18 display module 

displays product information and personalised offers. Secure 

checkout and payment procedures provide a securetransaction, while 

real-time inventory management allows for precise stocktracking 

and fast refilling. 

Data synchronisation and analytics are essential for delivering 

important insights on customer behaviour, popular items, and sales 

trends that may be used for corporate intelligence and decision-

making. Scalability and integration capabilities of the system provide 

the path for future upgrades and possible integration with other retail 

systems. 

We confirmed the suggested Smart Shopping System's dependability, 

accuracy, and efficiency via rigorous testing andreview. The findings 

show that it is beneficial in improving the entire shopping experience, 

streamlining processes, and increasing consumer satisfaction. 

Finally, the Smart Shopping System based on RFID, NodeMCU, and 

EM-18 offers a revolutionary approach for revolutionising the retail 

business. Retailers may optimise their operations, deliver customised 

shopping experiences, and acquire important insights into customer 

preferences by embracing IoT technology, personalised services, and 

real-time data analytics. The suggested system has the potential to 

revolutionise the way people buy, as well as to open up new avenues 

for future research and improvements in the field of smart retail. 
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