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ABSTRACT: Useful prototyping of an intelligent Internet of Things (IoT)based smart cart that mainly improves the 

customer experience in shopping as well as owners. The cart is made up of a modern barcode scanner found in today’s 

shopping situations, feedback systems that provide product weight and product imaging to avoid any discrepancies, a 

cloud-based database, and embedded hardware that will connect above. It allows customers to add or remove items 

while shopping, updates the bill immediately, and also reflects inventory changes. This system includes Parse's cloud-

based inventory which makes it easier for the owner to manage his stock. Efforts have gone into placing all these 

components on a cart properly to make the shop work effectively with users' ease of usage at heart too. 

 

KEYWORDS: IoT Smart Trolley, Bill Generator, RFID reader, RFID cards, pdf Bill Generator mechanism, Arduino 

Uno, ultrasonic sensor. 

 

I. INTRODUCTION 
 

leveraging the transformative power of the Internet of Things (IoT), the IoT-based bill generator has emerged as a one-

of-a-kind innovation. The traditional billing processes in a myriad of sectors such as electricity, gas, water, 

telecommunication services, and hospitality industries have been disrupted by this pioneering system. Consequently, it 

smoothly does away with all the possible anomalies that could be detected in such types of errors. The IoT-based bill 

generator combines smart sensors with real-time data analytics and connected devices, ushering in a new age of 

efficient and accurate bill generation. In addition, the bill generator provides personalized billing solutions tailored to 

your needs and usage patterns, allowing you to take advantage of granular breakdowns of your consumption, enabling 

you to make smart decisions about your resource usage. Remote monitoring and control enable you to optimize your 

usage or reduce your resource consumption, helping you save money. Security is at the forefront of the bill generator, 

with robust encryption and communication protocols protecting the integrity of your billing data. The IoT-based bill 

generator is scalable, meeting the changing needs of your business and individuals, and seamlessly integrates with your 

IoT-enabled system. User-friendly interfaces, such as mobile apps or web portals, make it easier for you to access 

billing information and payment history, as well as other relevant information, creating a great user experience. In 

conclusion, the IoT-based bill generator heralds a major step forward in the evolution of billing processes, ushering in 

an era of efficient, accurate, and user-centricity, transforming how consumption is managed and understood in our 

interconnected world. 

 

II. WORKING 
 

When you place an item in your trolley, your RFID tag is scanned by your RFID reader. The Arduino Uno receives 

your RFID data, recognizes the product, and adds it to your virtual shopping cart. The total bill amount is updated in 

real-time on the 7-segment display. The ultrasonic sensor detects if any items are added to your trolley without 

scanning, ensuring the bill is accurate. Once you’ve completed your shopping, you can start the checkout process. The 

system will calculate your final bill amount and generate a digital or print receipt. The buzzer will sound to let you 

know that the transaction is completed. Once your shopping is complete and you’ve calculated your final bill amount, 

the system will generate a digital receipt (PDF) in PDF format. The PDF receipt can include a list of items you 

purchased their prices any discounts applied subtotal taxes total. The system is capable of managing data from sensors, 

communicating with the RFID reader, processing information, and controlling outputs like displays and buzzers. 

Jumper wires are utilized to establish connections between different components on the breadboard or between the 

Arduino and other peripherals. The buzzer is employed to offer audio feedback to the user, such as confirming 

successful item scanning or alerting about errors. The RFID reader is utilized to identify RFID tags affixed to products 

positioned in the trolley. Each RFID tag contains distinct identification information about the product. RFID tags are 

affixed to each product. When an item is placed in the trolley, its RFID tag is scanned by the RFID reader to recognize 

the product. The breadboard serves as a platform for prototyping and securely connecting various components. The 

Seven Segment Display can be utilized to exhibit the total bill amount as items are scanned and added to the trolley. It 

can also showcase other pertinent information, like item prices or discounts. LEDs can function as status indicators to 

offer visual feedback to the user or to indicate the scanning process. The ultrasonic sensor can be employed to detect 

when items are placed in or taken out of the trolley. This data can be utilized to update the bill in real time. 
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III. METHODOLOGY 
 

In the development of an IoT-based smart trolley and bill generator, it is essential to take a methodical approach when 

utilizing an Arduino Uno and a variety of components such as jumper wires, a buzzer, RFID reader and scanner, 

breadboard, ID tags, seven-segment display, LED to Arduino connectors, and an ultrasonic sensor. Begin by 

understanding the functionality and specifications of each component, including their pin configurations and operational 

details. Next, create a circuit layout on a breadboard, clearly outlining the connections between the components and 

Arduino Uno pins. Carefully wire the components using jumper wires to ensure secure connections and prevent short 

circuits. Proceed to program the Arduino Uno, writing code segments to control the behavior of the individual 

components. It is crucial to integrate these code segments to establish a cohesive system that enables seamless 

communication between the components. Thorough testing is necessary to confirm the functionality of each component 

and address any issues through troubleshooting. Finally, refine both the code and circuit for optimal performance  It is 

crucial to develop a system that is efficient and reliable, with the possibility of expanding features to meet project 

requirements. Thorough documentation of the project, including circuit diagrams, code explanations, and operational 

instructions, is essential for future reference and replication. When the system is deployed, it must adhere to safety and 

performance standards to seamlessly integrate into the intended environment. Regular maintenance checks and updates 

are necessary to maintain optimal system functionality, with any modifications being documented for reference. In an 

IoT smart trolley system with a bill generator, PDFs are essential for providing customers with receipts. Sensors detect 

items added to the trolley, and upon checkout, the system automatically generates a bill based on the detected items. 

This bill is then converted into a PDF format, serving as an electronic receipt. Customers can access the PDF receipt 

through various means, such as on-screen display, email, or mobile app download. Moreover, for customers who prefer 

a physical copy, the option to print the receipt on-site via an integrated printer is available. These PDF receipts are 

logged and stored for record-keeping, seamlessly integrated with backend systems for inventory management and 

accounting purposes. Therefore, PDFs play a crucial role in enhancing customer experience, facilitating transaction 

management, and ensuring accurate record-keeping in IoT smart trolley systems. 

 

IV. OPERATION 
                              

 

Figure 1: Block Diagram 

 

To establish a functional system with an Arduino Uno, multiple components can be linked together to accomplish 

different tasks. By using jumper wires and a breadboard, you can connect devices like an RFID reader, a seven-segment 

display, a buzzer, LEDs, and an ultrasonic sensor to the Arduino Uno. Each component has a specific role: the RFID 

reader identifies unique tags assigned to items, the seven-segment display visually conveys information such as detected 

tag IDs, the buzzer produces sound alerts, LEDs show various statuses, and the ultrasonic sensor gauges distances. 

Through programming tailored for the Arduino Uno, you can coordinate the interaction among these components. For 

example, upon detecting an RFID tag, the Arduino can exhibit its ID on the seven-segment display, produce a sound 

through the buzzer, and activate specific LED signals. Furthermore, the ultrasonic sensor can be utilized to monitor 

distances, enabling actions to be executed based on proximity data, like triggering an alarm if an object comes too close. 

This interconnected system offers a flexible foundation for a range of applications, from inventory management to 

security systems. In an IoT-enabled smart trolley and bill generator system, the functionality of PDF is crucial for 

optimizing the Checkout The process involves capturing detailed purchase records for customers by utilizing sensors or 
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RFID readers as items are added to the trolley. These sensors or readers collect important data such as product names, 

quantities, and prices. Once the transaction is completed, the system calculates the total cost, applies any applicable 

discounts or promotions, and generates a comprehensive bill. This bill includes itemized details, total charges, taxes, 

and discounts, and is then converted into a PDF document using specialized software or libraries. The PDF bill can be 

immediately displayed on a screen attached to the trolley for customer review, or it can be sent to their email or mobile 

device for digital storage. At the same time, the PDF is stored in a database or cloud storage for future reference, 

ensuring easy access to purchase history for both customers and the store. This seamless integration of PDF generation 

enhances the efficiency of the checkout process and provides customers with a convenient way to track their purchases, 

thereby enhancing the overall shopping experience within the IoTsmart trolley system.    

 

 
Figure 2: Iot Smart Trolley And Bill Generator 

 

V. CONCLUSION 
 

The IoT-powered billing system represents a groundbreaking innovation that leverages the capabilities of the Internet of 

Things to modernize conventional billing procedures. By incorporating intelligent sensors, real-time data analysis, and 

interconnected devices, it heralds a new era characterized by precision, efficiency, and user empowerment. This cutting-

edge technology not only automates billing computations accurately but also facilitates real-time data gathering, 

enabling users to access minute-by-minute insights into their resource consumption. Tailored billing solutions cater to 

individual preferences and usage patterns, empowering users to make well-informed decisions. The IoT-based billing 

system encourages remote monitoring and control, empowering users to optimize their energy consumption or resource 

usage, thereby promoting sustainability and cost-effectiveness. Robust security measures safeguard the integrity of 

billing information, instilling confidence in users regarding protecting their confidential data. The system's scalability 

and integration capabilities position it as a versatile solution that can adapt to the evolving needs of businesses and 

individuals. User-friendly interfaces enhance accessibility and user experience, while adherence to standards and 

regulations ensures a secure and reliable platform. In essence, the IoT-driven billing system transcends traditional 

billing methods, offering a holistic and interconnected approach to managing and understanding consumption patterns. 

Its impact goes beyond mere transactional processes, paving the way for a more sustainable, efficient, and user-centric 

future in the domain of billing and resource management. As IoT technologies are increasingly adopted by industries, 

this groundbreaking solution offers the potential to shape a more interconnected and socially responsible global 

environment. 
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