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Abstract - The retail industry is witnessing a paradigm 

shift with the emergence of innovative shopping cart 

technologies that aim to redefine the traditional checkout 

experience. In this research paper, we present a 

groundbreaking shopping cart equipped with real-time 

image processing and weight-based billing capabilities. 

Our objective is to enhance customer convenience and 

retail efficiency by eliminating the need for traditional 

checkout counters. Through a comprehensive analysis of 

the cart's technical aspects and AI algorithms, we explore 

its transformative impact on the retail landscape. By 

integrating cutting-edge image processing and weight 

measurement technologies, our cart ensures accurate and 

rapid transactions, promising a seamless shopping 

experience. The findings of this research hold immense 

potential to revolutionize retail practices and pave the way 

for customer-centric solutions. 
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I. INTRODUCTION 

In the dynamic realm of retail, our team recognizes the 

utmost significance of efficiency and customer 

convenience. Conventional shopping experiences often 

entail frustrating queues at checkout counters, leading to 

wasted time for both customers and retailers. With 

technology's continuous advancement, the demand for 

transformative solutions that streamline the shopping 

process and enhance customer satisfaction has never been 

more apparent. In our research paper, we delve into the 

exciting development and implementation of a cutting-edge 

shopping cart, meticulously designed to transcend the 

limitations of traditional checkout methods. Our team takes 

pride in the cart's revolutionary features, encompassing 

real-time image processing and weight-based billing. 

Through this innovation, we envision transforming the way 

consumers interact with merchandise while revolutionizing 

transaction management within retail establishments. Our 

primary objective is to present a comprehensive analysis of 

this novel cart system, highlighting its technical 

underpinnings, functionality, and its transformative impact 

on the retail landscape. By skilfully integrating 

sophisticated image processing algorithms with precise 

weight measurement capabilities, this innovative cart aims 

to eliminate the need for conventional checkout counters, 

allowing customers to complete their purchases seamlessly 

and efficiently within the cart itself. In the following 

sections, we delve into the key components of our research, 

meticulously detailing the cart's hardware and software 

infrastructure. Moreover, we proudly discuss the successful 

incorporation of advanced Artificial Intelligence (AI) 

algorithms, empowering the cart with remarkable item 

recognition capabilities through images and ensuring a 

dependable billing system. Additionally, we present our 

seamless integration of precise weight sensors, enabling 

effortless tallying of total costs based on the individual 

weights of selected items. Furthermore, our research paper 

sheds light on the implementation challenges we 

encountered during the cart's development and outlines the 

methodologies skilfully employed to overcome them. We 

meticulously analyse the cart's real-world performance, 

evaluating its accuracy, reliability, and efficiency. By 

comparing it with traditional checkout methods, we 

demonstrate the potential time savings and heightened 

customer satisfaction our cart offers. As a team, we embark 

on this transformative journey, seeking to redefine the retail 

experience for consumers in the digital age. We firmly 

believe that our research will make valuable contributions 

to the academic and scientific communities while holding 

immense practical value for retailers and technology 

enthusiasts alike. The implications of our research have the 

potential to shape the future of retail, paving the way for 

more intuitive and customer-centric shopping experiences 

on a global scale. In conclusion, this research paper proudly 

stands as a testament to the power of innovation and 

technological prowess in revolutionizing conventional 

practices. As a team effort, we introduce an all-inclusive 

cart with image processing and weight-based billing 

capabilities, aiming to establish new standards for retail 

efficiency and ultimately enhance the overall shopping 

journey for consumers in the digital age. 

II. LITERATURE REVIEW 

[1] RFID-Based Automatic Billing Trolley: In this article, a 

system for a mall was built. The carts are filled with the 

system. Each product has an RFID tag, and there is an RFID 

reader. When a customer places any item in the trolley, the 

item's code is read and the price is read from memory when 

we place the item, adding the cost to the final bill. The 

billing is completed within the tram. Displayed on LCD are 

the item's name and price. The whole bill was sent to the PC 

at the billing counter using a wireless RF module. The 
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drawback of this project is that when shopping is finished, 

a key is pressed that displays the total cost of all the items. 

Once the key has been pushed, we are unable to add or 

remove products. [2] Implementation of Smart Shopping 

Through Automated Billing Trolley: The author of this 

work developed a system for a mall. They came up with a 

clever shopping strategy in this study. Every product has an 

RFID tag instead of a barcode scanner, for example. The 

RFID reader, LCD screen, and Zigbee transmitter are all 

parts of the smart trolley. When a customer places any item 

in the trolley, the system scans it, and the price and name of 

the item are displayed on the LCD. The final bill, which will 

be saved in the microcontroller memory, will include the 

entire cost of all the products. Using a Zigbee transmitter, it 

will wirelessly relay to the main computer the product 

information of the products placed in the trolley. Zigbee has 

a distance barrier, which is a drawback of the system. [3] 

Smart Trolley and Automatic Billing: - This system was 

created by the author and includes RFID, an ARM7 

processor, a display, a power source, a switch, a pair of IR 

sensors, and a barcode reader using Visual Basic. The 

technology functions because the creator uses both RFID 

and a barcode reader. When we place an item in the trolley 

if it has RFID, the RFID reader reads the value. 

Alternatively, if the item has barcode stickers, the value of 

the item is read by the barcode reader, and the total bill is 

shown on the display. There is a switch on the side of the 

trolley, and pressing it will remove anything we desire from 

the trolley. Additionally, we completed our shopping via a 

serial connection, transferring the whole bill to the counter 

where a tangible copy of the product bill was printed. There 

is also the option to pay with a credit card or another 

method. The system's drawback is that it uses both RFID 

and barcode readers, making it more complicated as a result. 

[4] Implementation of Smart Shopping Through Automated 

Billing Trolley:-The author discovered such a system in this 

work; it consists of GSM, RFID, Automatic Billing, OTP, 

ZIGBEE, and PIC. The product can be read by the RFID 

reader in this system, and the product's price is shown on 

the display. And under that system, in order for the GSM to 

generate the OTP for Net-banking to pay the online billing, 

the current mobile number must be provided. We can also 

add or remove things from that system, and the total bill is 

updated in accordance with requirements. [5] Smart Trolley 

with Smart Billing:-The author of this study created a 

system that combines smart billing with a paper trolley that 

is smart. When they add the purchased item to the cart, the 

system will calculate and update the customer's bill. This is 

how they are showing the system with added capabilities. 

Additionally, customers may see the weight and name of 

their purchases on the display. They claimed that this 

document was accurate since it added certain new features 

to an existing system. For example, in this system, the 

product weight and name are shown, and a buzzer will beep 

if the product weight is less than the stored weight. 

Additionally, after finishing their shopping, the consumer 

must press a button to have the billing counter display on 

LCD how many specific trolleys there are before going to 

pick up their purchases and pay the bill. At the billing 

counter, the consumer can cancel any orders they have for 

products. Only if the buyer removes a product from their 

shopping will a fresh bill be produced. Limitations:-:- Some 

products are difficult to attach an RFID tag too. Here, a 

distance barrier exists between the ZIGBEE utilized to 

establish communication between the cart and the billing 

counter. 

III. CHALLENGES OF THE PRESENT 

SYSTEM 

The procedure of scanning each and every item's details 

takes a lot of time. 1) Before the real billing process begins, 

customers attempt to manually estimate the total amount. 2) 

Customers must wait in a queue for a very long period to 

complete the billing procedure. 3) For efficient scanning, 

barcode scanners require a clear view of the barcode. 4) The 

barcode scanner must be relatively close to the barcode in 

order to read it, but not closer than 10 feet. 5) Read/write 

functionality is not a feature of barcodes. 6) The barcode 

scanner retrieves the product information while clients wait 

for a while. 7) Each and every product must be physically 

scanned, which is a laborious and time-consuming 

operation. 

IV. OBJECTIVES 

● To minimize back on time spent. 

● To provide an accurate list of the products you 

bought.  

● To lessen the amount of manual labour.  

● To learn beforehand how much the item would 

cost before being billed 

 

V. METHODOLOGY 

Our project aims to revolutionize the shopping experience 

by utilizing intelligent technology and image processing. To 

achieve this, we propose mounting a high-resolution camera 

on the shopping cart, enabling the identification of products 

and barcode scanning. This camera-based system has 

transformed the traditional shopping cart into a smart trolley 

capable of generating real-time bills. Additionally, a display 

screen is integrated into the trolley, allowing users to view 

the list of products and perform actions such as adding or 

removing items. By implementing this cutting-edge 

solution, we hope to increase productivity, streamline the 

purchasing procedure, and provide customers with a 

straightforward and practical shopping experience. 

To put our idea into action, we started by carefully selecting 

a high-resolution camera capable of capturing detailed 

images of the products. Ensuring balance and optimal 

positioning, we safely integrated the camera into the 
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shopping cart. This camera is then connected to a 

microcontroller or single-board computer that processes the 

photographed images and carries out the task of recognition. 

The trolley is also equipped with a display screen, providing 

users with an interactive interface to perform operations like 

adding and subtracting items, as well as viewing the list of 

products. 

Our methodology is built upon using image processing 

techniques for product recognition. The captured images 

undergo cleaning and quality enhancement algorithms, 

ensuring clear and accurate identification. Leveraging 

computer vision techniques such as feature extraction and 

pattern recognition; we successfully identify the objects 

within the images. To aid in precise identification, we have 

created a comprehensive product database containing 

essential information such as product names, barcodes, and 

prices. Furthermore, we have employed barcode scanning 

algorithms, utilizing the Pyzbar library, to extract barcode 

data from the captured images and ensure quick and precise 

product identification. 

Real-time bill generation is a critical component of our 

methodology. To accomplish this, we maintain a live virtual 

shopping cart that keeps track of the identified goods. We 

have developed algorithms to calculate the final price based 

on the identified products and their associated prices. This 

information enables customers to view the list of products, 

their quantities, and prices in real-time on the integrated 

display screen of the trolley. The user interaction features of 

the display screen empower customers to perform actions 

like adding or removing items, changing quantities, and 

updating the bill as necessary. 

We use the QtPy library for front-end development and 

connectivity in our implementation. This library helps 

create an intuitive and user-friendly interface on the trolley's 

display screen, enhancing the overall shopping experience. 

With the integration of intelligent technology, image 

processing, and convenient user interaction, our smart 

trolley system aims to revolutionize the shopping 

landscape, offering customers an efficient, seamless, and 

enjoyable shopping experience. 

VI. LIMITATIONS 

Technical Challenges: Implementing a camera-based 

product recognition system in a shopping trolley may pose 

technical challenges. Lighting conditions, product 

orientations, and barcode variations can affect the accuracy 

of the system, leading to potential errors in product 

identification and pricing. 

Cost and Maintenance: The integration of cameras, 

displays, and microcontrollers into shopping trolleys may 

incur significant costs. Additionally, ensuring proper 

maintenance and system updates could add to the overall 

expenses for retailers.  

Privacy and Security: The use of cameras in shopping 

trolleys raises privacy concerns. Customers may be 

apprehensive about capturing, storing, or misusing their 

images. Implementing robust security measures to protect 

customer data and ensure compliance with privacy 

regulations is crucial.  

Adaptability and Compatibility: Our project may face 

challenges in adapting to different retail environments or 

existing infrastructure. Compatibility issues with various 

barcode formats, product databases, or retail systems could 

limit the effectiveness and scalability of the system. 

User Adoption and Acceptance: Introducing a new 

technology-driven shopping experience may face resistance 

from customers who are accustomed to traditional methods. 

Some shoppers may prefer human interaction or may find 

the system intimidating or inconvenient, affecting the 

overall adoption and acceptance of the solution. 

 

VII. RESULTS AND DISCUSSION 

The development and references of this system's outcomes 

are based on survey experiments. The survey's findings 

motivate us to consciously use these features in order to 

build a smart cart system that will enhance the routine 

grocery shopping process. The accompanying pie chart (fig. 

1) shows the level of client interest in an intelligent 

shopping system. Most customers anticipate new-looking 

items during the physical purchasing process. 

 

Fig.1 : Customer willingness on Shopping 

Another case covered by the study is the consumer's 

readiness to use a cart or basket to transport goods (Fig. 2). 

It is a much simpler method of expressing consent. If the 

consumer uses a cart and needs to push the load, it is simple 

to multitask and there is no need to worry about the safety 

of the goods. 
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Fig.2: Willingness of carrying items 

 

VIII.  FUTURE SCOPE 

The usage of advanced trolleys without human steering 

assistance is possible in the future. These trolleys will be 

programmed to follow certain lines, much like a line 

follower. There will be manual and automatic modes 

available, and the choice will be up to the customer. The 

consumer can receive information about the items and the 

cost of the purchase by mail as soon as the purchasing 

option is selected. 

IX.  CONCLUSION 

Various studies on smart shopping systems have been 

reviewed. From the aforementioned five studies, we 

conclude that employing a smart trolley can simplify 

shopping. Such systems can be constructed by utilizing 

different controllers, but doing so makes the system bulkier. 

We can use the Raspberry Pi to develop a smarter system to 

solve this issue. The system becomes less cumbersome and 

easier to interface thanks to raspberry pi, and an additional 

module is not required to connect the RFID and other 

components. Python will be used for the coding since it 

produces shorter, more comprehensible code. Python is also 

used for image processing. 
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