
  

 

 
80     International Journal for Modern Trends in Science and Technology 

 

 

 
As per UGC guidelines an electronic bar code is provided to secure your paper  

International Journal for Modern Trends in Science and Technology 

Volume 12, Issue 07, pages 80-86. 

ISSN: 2455-3778 online 

Available online at: http://www.ijmtst.com/vol12issue06.html 
DOI: https://doi.org/10.5281/zenodo.20739599 

 
  

 

Smart Retail Store with Frictionless Checkout 

 
K Bhanu Chand, Chegondi Gangadhara Prasanna Kumar, Kodeti Sai Kiran, Pamarthi Kalki Raja Narendra  

 

Department of Information Technology , Swarnandhra College of Engineering & Technology, Seetharamapuram, Narsapur, Andhra Pradesh, 

INDIA. 

 

To Cite this Article 

K Bhanu Chand, Chegondi Gangadhara Prasanna Kumar, Kodeti Sai Kiran & Pamarthi Kalki Raja Narendra (2026). 

Smart Retail Store with Frictionless Checkout. International Journal for Modern Trends in Science and Technology, 

12(07), 80-86. https://doi.org/10.5281/zenodo.20739599  

 

Article Info 

Received: 06 June 2026; Revised: 29 June 2026; Accepted: 01 July 2026. 

 

Copyright © The Authors ; This is an open access article distributed under the Creative Commons Attribution 

License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work 

is properly cited. 
  

KEYWORDS ABSTRACT 

Artificial Intelligence (AI),  

Smart Retail System,  

Frictionless Checkout,  

Computer Vision,  

Machine Learning,  

Automated Billing,  

Cashier-less Store,  

Real-Time Inventory 

Management,  

Digital Payment System. 

 

The rapid growth of artificial intelligence has enabled the transformation of traditional retail 

systems into intelligent and automated environments. This project, titled “AI-Based Smart 

Retail Store with Frictionless Checkout,” proposes an advanced retail solution that 

eliminates conventional billing counters by leveraging AI technologies such as computer 

vision, machine learning, and sensor-based systems. The system automatically detects and 

tracks products selected by customers, maintains a virtual shopping cart, and completes the 

payment process digitally without manual scanning or cashier intervention. By enabling 

customers to enter the store, pick items, and exit seamlessly, the proposed system 

significantly reduces checkout time, human dependency, and billing errors. Additionally, 

AI-driven analytics support real-time inventory management, theft detection, and 

improved operational efficiency for retailers. This project demonstrates how artificial 

intelligence can enhance customer experience, optimize store operations, and provide a 

secure, scalable, and efficient frictionless shopping environment. 

 

1. INTRODUCTION 

The retail industry has experienced rapid 

transformation over the past decade due to the 

integration of advanced technologies such as Artificial 

Intelligence (AI), Computer Vision, and automation. 

Traditional retail systems rely heavily on manual billing 

processes where products are scanned individually 

using barcode scanners. While this method has been 

widely adopted, it suffers from several limitations 

including long queues, increased waiting time, and 

dependency on human operators.  

In modern retail environments, customer experience 

plays a crucial role in determining business success. 

Long waiting times at checkout counters often lead to 

customer dissatisfaction and may even result in loss of 

potential sales. Additionally, manual billing systems are 

prone to human errors such as incorrect scanning, 

missed items, or duplicate entries. These issues 

highlight the need for an automated and intelligent 

billing system that can enhance efficiency and accuracy.  

The concept of frictionless checkout has emerged as a 

revolutionary solution to address these challenges. 
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Frictionless checkout eliminates the need for manual 

billing by allowing customers to pick products and 

leave the store without standing in queues. The system 

automatically detects the selected items and generates 

the bill in real time. This approach not only improves 

customer convenience but also reduces operational 

costs.  

 This project, titled “Smart Retail Store with 

Frictionless Checkout”, aims to design and implement 

an automated billing system using AI and Computer 

Vision techniques. The system utilizes cameras to 

capture images of customers and products within the 

store. Advanced object detection algorithms such as 

YOLO (You Only Look Once) are used to identify 

products, while Deep SORT (Simple Online and 

Realtime Tracking) is used to track customers and 

associate products with individual users.  

The integration of these technologies enables the system 

to maintain a virtual cart for each customer. When the 

customer exits the store, the system automatically 

calculates the total bill and supports digital payment 

methods.   

 

 
 Fig. 1.1: AI Checkout Img  

A. Problem statement  

Retail stores today face several operational challenges 

due to the limitations of traditional billing systems. The 

most common issue is the presence of long queues at 

checkout counters, especially during peak hours. 

Customers are required to wait for extended periods, 

which negatively impacts their overall shopping 

experience.  

Manual billing systems require each product to be 

scanned individually using barcode scanners. This 

sequential process is time-consuming and inefficient. 

Moreover, it increases dependency on human 

operators, leading to potential errors such as incorrect 

billing, missed products, or duplication.  

Existing solutions such as RFID-based systems 

attempt to automate the billing process. However, these 

systems come with high installation costs as each 

product must be equipped with RFID tags. 

Additionally, RFID systems are susceptible to signal 

interference, which can result in inaccurate detection.  

Another approach is the use of in-trolley barcode 

scanners, where customers scan products themselves 

while shopping. Although this reduces workload on 

cashiers, it introduces new challenges such as improper 

scanning and increased hardware maintenance.  

These limitations highlight the need for a more efficient, 

cost-effective, and scalable solution. An intelligent 

system that can automatically detect products and 

generate bills without manual intervention is essential 

for modern retail environments.  

B.  Objectives of the Project  

The primary objective of this project is to develop a 

Smart Retail System that enables frictionless checkout 

using Artificial Intelligence and Computer Vision.  

The specific objectives include:  

To design an automated billing system that eliminates 

manual barcode scanning  

To implement real-time product detection using YOLO 

object detection algorithm  

To track customers and associate products using 

DeepSORT tracking algorithm  

To reduce waiting time and eliminate queues in retail 

stores  

To improve billing accuracy and minimize human 

errors  

To develop a scalable system that can be deployed in 

real-world retail environments  

To integrate digital payment systems for seamless 

transactions  

C. Scope of the Project  

The scope of this project includes the development of an 

AI-based retail automation system that focuses on 
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improving the checkout process. The system is designed 

to work in controlled retail environments such as 

supermarkets and shopping malls.  

The project covers:  

• Product detection using computer vision  

• Customer tracking and session management  

• Automatic billing generation  

• Integration with a product database  

However, the current implementation may have certain 

limitations such as dependency on camera quality, 

lighting conditions, and dataset accuracy. Future 

enhancements can address these limitations by 

incorporating advanced technologies.  

 

2 LITERATURE SURVEY 

2.1 Introduction to Literature Review  

The literature review is an essential part of any 

research project, as it provides a comprehensive 

understanding of existing technologies, methodologies, 

and research developments related to the proposed 

system. In the context of smart retail systems, various 

approaches have been explored to automate the 

checkout process and improve customer experience.  

Over the years, researchers and industry experts have 

proposed multiple solutions such as barcodebased 

systems, RFID-based automation, and more recently, 

Artificial Intelligence (AI) and Computer Vision-based 

techniques. Each of these approaches has its own 

advantages and limitations.  

This chapter focuses on analysing existing research 

works related to retail automation, object detection, and 

tracking systems. It also highlights the need for 

advanced AI-based solutions like the proposed Smart 

Retail System using YOLO and Deep SORT.  

 

2.2 Traditional Retail Billing Systems  

Traditional retail systems rely on barcode scanning 

technology for billing. In this approach, each product is 

assigned a unique barcode that is scanned at the 

checkout counter. The barcode contains information 

about the product such as price and description.  

While barcode systems are simple and cost-effective, 

they have several drawbacks:  

• Products must be scanned individually, increasing 

checkout time  

• Requires trained personnel to operate billing counters  

• High chances of human error  

• Inefficient during peak hours  

These limitations have motivated researchers to explore 

alternative solutions for faster and more efficient billing 

systems.  

2.3 RFID-Based Retail Systems  

Radio Frequency Identification (RFID) is one of the 

early technologies introduced to automate retail billing. 

In RFID systems, each product is equipped with a small 

RFID tag that stores product information. RFID readers 

installed at checkout points can automatically detect 

multiple items simultaneously.  

Advantages of RFID Systems:  

• Faster than barcode scanning  

• No need for line-of-sight scanning  

• Can detect multiple items at once  

• Limitations of RFID Systems  

• High cost of RFID tags and readers  

• Signal interference issues  

• Maintenance complexity  

• Not suitable for small-scale stores  

Due to these limitations, RFID systems are not widely 

adopted in all retail environments.  

2.4 Computer Vision in Retail Automation  

Computer Vision is a branch of Artificial Intelligence 

that enables machines to interpret and understand 

visual data such as images and videos. In recent years, 

computer vision has gained significant attention in 

retail automation.  

Using cameras and image processing techniques, 

computer vision systems can:  

• Detect products in real-time  

• Monitor customer behaviour  

• Track movement within stores  

• Enable automated billing  

Unlike RFID systems, computer vision does not require 

additional hardware such as tags or sensors for each 

product, making it a more scalable solution.  

2.5 Deep Learning for Object Detection  

Deep learning has revolutionized the field of 

computer vision by enabling highly accurate object 

detection and classification. Convolutional Neural 

Networks (CNNs) are widely used for extracting 

features from images and identifying objects.  

Several deep learning models have been developed for 

object detection, including:  

• R-CNN (Region-based Convolutional Neural 

Network)  
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• Fast R-CNN  

• Faster R-CNN  

• SSD (Single Shot Detector)  

• YOLO (You Only Look Once)  

Among these, YOLO is widely preferred for real-time 

applications due to its speed and efficiency.  

 

3 PROPOSED METHODOLOGY 

To overcome the limitations of existing systems, this 

project proposes a Smart Retail Store with Frictionless 

Checkout that leverages Artificial Intelligence and 

Computer Vision technologies.  

The proposed system eliminates the need for manual 

billing by automating the entire process using cameras 

and intelligent algorithms. It continuously monitors 

customer activity and detects products in real time.  

Working Principle  

฀ The system operates through a sequence of steps:  

฀ Cameras capture real-time video of the shopping area  

฀ Video frames are processed using computer vision 

techniques  

฀ YOLO algorithm detects products in the frame  

฀ DeepSORT algorithm tracks customers and assigns 

unique IDs  

฀ Detected products are associated with specific 

customers  

฀ Product details are retrieved from the database  

฀ Billing is automatically calculated  

฀ Alerts are generated for unbilled products  

฀ This approach ensures that the billing process is 

seamless, accurate, and efficient.        

3.1.1 Advantages of Proposed System  

The proposed system offers significant improvements 

over traditional methods.  

Fully Automated Billing  

The system eliminates the need for manual scanning, 

making the process completely automated.  

Time Efficiency  

Billing is performed in real time, reducing waiting time 

and eliminating queues.  

1) 3. Enhanced Customer Experience  

Customers can shop freely without worrying about 

checkout delays, leading to a better shopping 

experience.  

High Accuracy  

AI-based detection ensures accurate identification of 

products, reducing errors.  

Real-Time Monitoring  

The system provides real-time insights into customer 

behavior and product movement.  

Cost Reduction  

Automation reduces the need for staff, lowering 

operational costs.  

Scalability  

The system can be easily scaled to accommodate large 

retail environments. 

3.2  SYSTEM ARCHITECTURE 

The architecture of the proposed system is designed to 

ensure efficient processing and seamless integration of 

different components.  

 Input Layer  

The system begins with capturing video input using 

cameras installed in the store. These cameras 

continuously monitor customer activity and product 

movement.  

 Processing Layer  

The captured frames are processed using computer 

vision algorithms. YOLO is used for object detection, 

while Deep SORT is used for tracking.  

3.2.1  Data Association Layer  

This layer associates detected products with specific 

customers based on tracking information.  

Database Layer  

A database stores product information such as name, 

price, and category. This data is used forbilling.   

The billing module calculates the total cost based on 

detected products and generates a digital receipt.  

Data Flow Explanation  

The system follows a structured data flow:  

Camera → Frame Extraction → YOLO Detection → 

Deep SORT Tracking → Product Mapping → Database 

→ Billing → Output  

This flow ensures that all components work together 

efficiently to provide a seamless shopping experience.  
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 Fig 1: System Architecture  

 

3.2 Flowchart Explanation 

 
Fig 2 Flow Chart 

 

The system flow can be represented using a flowchart 

that shows the sequence of operations. 

2) Flow Description  

• Start  

• Capture video input  

• Extract frames  

• Detect objects using YOLO  

• Track customers using DeepSORT  

• Map products to customers  

• Retrieve product details  

• Calculate bill  

• Check for mismatches  

• Display output  

• End  

This flow ensures that all operations are performed in a 

logical sequence.  

 

4 RESULTS 

A.  Introduction to Results  

The Results and Analysis chapter presents the 

outcomes obtained from the implementation and 

testing of the Smart Retail Store with Frictionless 

Checkout system. This chapter plays a crucial role in 

validating the effectiveness, accuracy, and efficiency of 

the proposed system.  

The objective of this chapter is to demonstrate how well 

the system performs in real-world scenarios. It 

evaluates the system based on various parameters such 

as detection accuracy, tracking consistency, billing 

correctness, and overall performance. The results are 

obtained through extensive testing under different 

conditions, including varying lighting environments, 

multiple customers, and different product 

arrangements.  

Unlike traditional systems that rely on manual 

processes, the proposed system uses Artificial 

Intelligence and Computer Vision techniques to 

automate billing. Therefore, the results must reflect the 

system’s ability to handle real-time data and provide 

accurate outputs.  

B. Experimental Setup  

The experimental setup is designed to simulate a real 

retail environment. It includes both hardware and 

software components necessary for testing the system.  

Hardware Setup  

High-resolution camera placed strategically  

Computer system with sufficient processing power  

Proper lighting setup  

Software Setup  

Python environment  

OpenCV for image processing  

YOLO model for object detection  

DeepSORT for tracking  

Database for storing product information  

The camera captures real-time video of customers 

interacting with products. The video is processed frame 

by frame to detect and track objects.  

C.  Dataset Description  

The performance of the system depends on the 

dataset used for training the YOLO model.  
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Dataset Characteristics  

Contains images of retail products such as chips, milk, 

soap  

Includes different orientations and backgrounds  

Captured under various lighting conditions  

Data Annotation  

Each image is annotated with bounding boxes and class 

labels. This helps the model learn to identify products 

accurately.  

Importance of Dataset  

A well-prepared dataset improves detection accuracy 

and ensures better performance in real-world scenarios. 

 
Fig. 4.1: Sample Output 

 

5. CONCLUSION 

The conclusion and future scope chapter represents 

the final stage of the Smart Retail Store with Frictionless 

Checkout project. It summarizes the entire work carried 

out throughout the development process and highlights 

the significance of the proposed system in addressing 

real-world retail challenges.  

This project was designed with the objective of 

eliminating traditional billing systems and introducing 

a fully automated solution using Artificial Intelligence 

and Computer Vision. By integrating technologies such 

as YOLO for object detection and DeepSORT for 

tracking, the system successfully demonstrates a new 

approach to retail automation.  

This chapter provides a detailed summary of 

achievements, discusses challenges encountered during 

development, and explores future enhancements that 

can further improve the system.  

In conclusion, the Smart Retail Store with Frictionless 

Checkout system successfully demonstrates the 

application of Artificial Intelligence and Computer 

Vision in retail automation. The system provides a fast, 

accurate, and efficient solution for billing, making it 

suitable for modern retail environments.  

The project highlights the potential of intelligent 

systems in transforming traditional industries and  

improving user experience. With further enhancements, 

the system can be developed into a fully scalable 

solution for large retail chains.  

 

6  FUTURE ENHANCEMENT 

The proposed system can be further enhanced with 

several improvements.  

One potential enhancement is the integration of cloud 

computing, which allows centralized data storage and 

real-time monitoring. This enables the system to be 

deployed across multiple stores.  

Another improvement is the development of a mobile 

application that allows customers to view their cart, 

make payments, and receive digital receipts.  

Advanced AI techniques can be used to improve 

detection accuracy and enable features such as product 

recommendation and customer behavior analysis.  

Security features can also be enhanced by implementing 

data encryption and authentication mechanisms.  

Additionally, the system can be extended to support 

multimodal inputs such as voice and gesture 

recognition.  
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