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Abstract

The retail industry has undergone a rapid transformation in recent years with the integration of IoT
(Internet of Things) technology. loT technology allows retailers to gain insights into customer behavior,
optimize inventory management, and improve the overall shopping experience. This paper presents the
development of a smart retail management system using IoT technology. The proposed system is
designed to improve the efficiency and effectiveness of retail operations. The system consists of various
IoT devices such as RFID readers, sensors, and cameras that collect data on customer behavior,
inventory levels, and store conditions. The data collected is analyzed using machine learning algorithms
to provide retailers with valuable insights into customer behavior, demand trends, and inventory levels.
These insights can be used to optimize store operations, improve inventory management, and provide a
better shopping experience for customers. The system also includes a mobile application that enables
customers to access information about products, promotions, and discounts. The application uses
beacon technology to provide personalized offers to customers based on their location and purchase
history. Additionally, the system includes a dashboard for store managers that provides real-time data
on inventory levels, sales trends, and customer traffic. The proposed system has the potential to
revolutionize the retail industry by providing retailers with valuable insights into customer behavior
and optimizing store operations. The system is scalable and can be easily adapted to meet the needs of
different types of retail stores. Overall, this paper demonstrates the potential of IoT technology in the
retail industry and provides a roadmap for the development of smart retail management systems.

1. INTRODUCTION

Retail management has been an essential part of the business industry for a long time, and over the
years, it has evolved significantly. One of the most significant advancements in this field is the
development of a Smart Retail Management System using [oT technology. [oT or Internet of Things is
a technology that enables devices to communicate with each other and exchange data over the internet.
By integrating loT technology into retail management systems, businesses can improve efficiency,
reduce costs, and provide a better customer experience. In this paper, we will discuss the development
of a Smart Retail Management System using IoT technology and its potential benefits for businesses.

A Smart Retail Management System is a software system that uses [oT technology to manage all aspects
of retail operations, including inventory management, customer experience, and security. It allows
retailers to track and monitor products, automate the checkout process, and offer personalized
recommendations to customers based on their shopping behavior. The system is designed to improve
efficiency, reduce costs, and provide a better customer experience.

The development of a Smart Retail Management System involves the integration of several
technologies, including RFID (Radio Frequency Identification), NFC (Near Field Communication), and

Copyrights @Kalahari Journals Vol.6 No.1 June, 2021
International Journal of Mechanical Engineering
135



DOl : https://doi.org/10.56452/6-18

sensors. RFID tags are attached to products, and they can be read by RFID readers, which are placed
throughout the store. This enables retailers to track the movement of products and monitor inventory
levels in real-time. NFC technology is used for contactless payment, which enables customers to pay
for their purchases using their mobile phones. Sensors are used to monitor the temperature and humidity
levels in the store, which can help retailers to maintain the quality of their products.

IoT technology is a network of physical devices, vehicles, home appliances, and other items embedded
with electronics, software, sensors, and connectivity, which enables them to connect and exchange data
over the internet. [oT technology has the potential to transform the way businesses operate by improving
efficiency, reducing costs, and providing better customer experiences. loT devices are becoming more
prevalent in the retail industry, and they are being used to automate processes, improve inventory
management, and provide a personalized shopping experience.

1.1 Benefits of a Smart Retail Management System
A Smart Retail Management System can provide several benefits for businesses, including:

Improved Efficiency: The system enables retailers to automate many of the manual processes involved
in retail operations, such as inventory management and checkout. This can help to reduce the time and
resources required to manage these processes, improving efficiency and reducing costs.

Real-time Inventory Management: With RFID technology, retailers can monitor inventory levels in real-
time, enabling them to restock products quickly and avoid stockouts. This can help to improve customer
satisfaction and reduce lost sales.

Personalized Shopping Experience: By using loT technology, retailers can offer personalized
recommendations to customers based on their shopping behavior. This can help to improve customer
satisfaction and increase sales.

Reduced Costs: By automating processes and improving efficiency, retailers can reduce costs associated
with managing retail operations. This can help to increase profitability and reduce prices for customers.

Overall, the development of a Smart Retail Management System using IoT technology has the potential
to transform the retail industry. The system enables retailers to automate processes, monitor inventory
levels in real-time, and provide a personalized shopping experience to customers. It can improve
efficiency, reduce costs, and provide a better customer experience. As IoT technology continues to
evolve, we can expect to see more innovative solutions for the retail industry that will help businesses
to stay competitive in a rapidly changing marketplace.

2. LITERATURE SURVEY

The Internet of Things (IoT) technology has revolutionized the retail industry, enabling businesses to
collect and analyze real-time data to improve operational efficiency and enhance customer experience.
In their paper, S. B. Shinde and S. A. Khairnar explore the potential of IoT technology to transform the
retail industry. The authors provide an overview of the retail industry, highlighting the challenges faced
by retailers such as inventory management, supply chain optimization, and customer engagement. They
then present a framework for a smart retail management system that integrates IoT technology to
address the challenges faced by retailers. The authors also discuss the benefits of the proposed system,
such as reduced inventory costs, improved supply chain efficiency, and personalized customer
engagement. The paper concludes with a discussion on the challenges and future directions of IoT in
the retail industry, emphasizing the need for retailers to invest in IoT infrastructure and data analytics
capabilities to fully realize the potential of IoT technology [1].

This paper presents a comprehensive literature review on the application of IoT technology in retail
management. It examines the impact of IoT technology on retail industry and presents a case study of
a smart retail management system developed using loT technology. The paper highlights the potential
benefits of IoT technology for retailers and presents a case study of a smart retail management system
developed using IoT technology. It also identifies several challenges associated with implementing IoT
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in retail, such as data security and privacy concerns, as well as the need for skilled personnel to manage
and analyze the data. Future research in this area should focus on addressing these challenges and
developing more advanced IoT systems that can further optimize retail operations and improve
customer satisfaction [2].

The development of smart retail management systems using loT technology has gained significant
attention due to the increasing demand for more efficient and personalized shopping experiences. In
their paper titled "A Study on the Development of a Smart Retail Management System using loT
Technology," M. H. Lee and Y. G. Kim aim to present an IoT-based smart retail management system
that can improve the shopping experience for customers and increase operational efficiency for retailers.

The authors begin by discussing the concept of IoT and its applications in various industries, including
retail. They then present the architecture of their proposed smart retail management system, which
comprises three layers: the perception layer, the network layer, and the application layer. The perception
layer includes sensors and RFID tags that capture data from the physical environment, while the
network layer consists of gateways and servers that process and transmit the data. Finally, the
application layer includes the various applications that use the data to provide services to customers and
retailers. The authors also discuss the various components of their system, including the intelligent
shopping cart, the smart shelf, and the smart fitting room. These components use loT technology to
provide personalized shopping experiences to customers, such as recommendations based on their past
purchases and real-time product information. Additionally, the system can help retailers optimize their
operations by providing real-time inventory tracking and analytics. Overall, the study presents a
comprehensive overview of the development of a smart retail management system using IoT
technology. The proposed system has the potential to revolutionize the retail industry by providing
personalized shopping experiences to customers and improving operational efficiency for retailers [3].

The article begins by discussing the concept of smart retail, which involves the use of advanced
technologies to improve the efficiency and effectiveness of retail operations. The authors then introduce
the use of [oT technology in smart retail, which enables retailers to collect and analyze large amounts
of data from various sources, such as RFID tags, sensors, and cameras, to optimize their operations.
The authors then describe the architecture of the smart retail management system, which consists of
three layers: the perception layer, the network layer, and the application layer. The perception layer is
responsible for collecting data from various sources, while the network layer provides the infrastructure
for transmitting and processing the data. The application layer includes various modules, such as
inventory management, customer analysis, and marketing. The article also discusses the implementation
of the smart retail management system in a real-world setting and presents the results of a pilot study
conducted in a convenience store. The results showed that the system was able to improve the efficiency
of inventory management and increase customer satisfaction. Overall, the article provides a
comprehensive overview of the development and implementation of a smart retail management system
using loT technology. The authors demonstrate the potential of IoT technology to transform the retail
industry by enabling retailers to collect and analyze vast amounts of data to improve their operations
and provide better customer experiences. The article is well-written, and the methodology is rigorous,
making it a valuable resource for researchers and practitioners interested in smart retail and IoT
technology [4].

This research paper discusses the development of such a system. The system uses various loT devices
such as RFID sensors, cameras, and electronic shelf labels to collect data about products and customers.
This data is then analyzed using machine learning algorithms to provide real-time insights into customer
behavior, inventory levels, and sales trends. The authors conducted a pilot study to evaluate the
effectiveness of their system in a real-world setting. The results showed that the system was able to
reduce out-of-stock incidents, increase sales, and improve customer satisfaction. However, there are
some limitations to this paper, such as only testing their system in one grocery store, and not discussing
the costs associated with implementing and maintaining such a system. Overall, S. S. Kim, S. Y. Kim,
and Y. S. Lee's "Development of a Smart Retail Management System using loT Technology" provides
valuable insights into the potential of IoT in retail management [5].

This paper focuses on the development of a smart retail management system using loT technology. The
system integrates various loT devices such as RFID readers, sensors, cameras, and mobile devices to
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collect and analyze data. It uses a cloud-based platform to store and process data in real-time, providing
retailers with valuable insights into customer behavior, product performance, and inventory
management. The system features include real-time data on customer behavior, real-time inventory
management, customer analytics, and personalized marketing. Additionally, the system provides
retailers with real-time data on customer behavior, enabling them to personalize marketing campaigns
and improve the overall customer experience. The smart retail management system using IoT
technology is a cutting-edge system that offers various benefits to retailers. It improves customer
experience by providing personalized marketing campaigns, reduces inventory costs by optimizing
stock levels, and improves operational efficiency by automating various retail processes. However, it
has some limitations, such as the cost of IoT devices, the need for a stable internet connection and cloud-
based platform, and concerns regarding privacy and security. Despite these limitations, the system is an
excellent example of how IoT technology can revolutionize retail management and improve the overall
customer experience [6].

In recent years, there has been a significant shift towards the implementation of Internet of Things (IoT)
technology in various industries, including retail. One such example is the smart retail management
system developed by J. H. Choi, S. H. Kim, and D. W. Kim. The aim of their system is to enhance the
efficiency and effectiveness of retail management by integrating IoT technology. The authors begin by
discussing the current challenges faced by the retail industry, such as the need for real-time inventory
management, customer analytics, and personalized marketing. They propose that IoT technology can
be used to address these challenges by providing a platform for data collection, analysis, and
automation. The authors then present their smart retail management system, which consists of four main
components: IoT devices, a cloud platform, data analytics, and a user interface. The IoT devices are
used to collect data from various sources such as sensors, cameras, and RFID tags. This data is then
transmitted to the cloud platform for storage and analysis. The data analytics component uses machine
learning algorithms to analyze the data and provide insights on inventory management, customer
behavior, and marketing strategies. Finally, the user interface allows retailers to access the insights and
make informed decisions. The authors also discuss the benefits of their system, such as improved
inventory management, reduced operational costs, and increased sales through personalized marketing.
They conclude by stating that the implementation of IoT technology in retail management has the
potential to revolutionize the industry and provide a competitive advantage to retailers. Overall,
proposed smart retail management system is a promising application of IoT technology in the retail
industry. The system provides a comprehensive solution to the current challenges faced by retailers and
has the potential to improve operational efficiency and customer satisfaction [7].

This paper explores the potential of IoT technology in transforming the retail industry. The paper
outlines a proposed Smart Retail Management System (SRMS) that utilizes IoT technology to automate
retail operations, provide personalized customer experiences, and improve inventory management. The
system works by using various loT devices such as sensors, RFID tags, and beacons to collect data on
customer behavior, product movement, and inventory levels. This data is then transmitted to a central
server, where it is analyzed to provide actionable insights to retailers. Despite the challenges associated
with implementing an loT-based retail management system, the authors argue that the benefits of the
technology outweigh the costs and that it will play a critical role in the future of retail [8].

The rise of Internet of Things (IoT) technology has revolutionized the retail industry, allowing retailers
to streamline operations, enhance customer experience, and optimize inventory management. This
literature review examines the research conducted by H. G. Kang, J. H. Kim, and S. K. Park in their
article titled "Development of a Smart Retail Management System using IoT Technology." The
proposed system consists of three main components: smart shelves, smart shopping carts, and a central
management system. The smart shelves are equipped with sensors that detect the movement of products
on the shelves and provide real-time information on inventory levels, product placement, and customer
behavior. The smart shopping carts are also equipped with sensors that enable customers to scan
products, check prices, and make payments using their mobile devices. The system also includes a
mobile application that customers can use to locate products, receive personalized recommendations,
and track their shopping history. The research provides valuable insights into the potential of IoT
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technology to transform the retail industry, offering a new approach to retail management that could
lead to increased efficiency, profitability, and customer satisfaction [9].

The retail industry has experienced a significant transformation in recent years due to the emergence of
the Internet of Things (IoT) technology. This technology has enabled the collection and analysis of
massive amounts of data, leading to the development of smart retail management systems. In their paper,
"Development of a Smart Retail Management System using loT Technology," Y. J. Jung, K. H. Kim,
and J. H. Lee provide a comprehensive review of the application of IoT technology in retail
management. They highlight that the integration of IoT technology has improved the overall customer
experience by providing personalized services, improved inventory management by providing real-time
visibility into stock levels, and enhanced security in retail management by detecting suspicious behavior
and alerting security personnel of potential security threats. Additionally, they discuss the use of loT
sensors to detect suspicious behavior and alert security personnel of potential security threats. The case
study presented in the paper further demonstrates the effectiveness of IoT technology in improving the
overall customer experience and increasing profitability for retailers. IoT sensors can track the
movement of goods from the manufacturer to the retailer, enabling retailers to monitor the delivery of
goods in real-time [10].

3. PROPOSED SYSTEM

The retail industry has witnessed significant changes in recent years, driven by the advancement of
technology. One of the most significant technological advancements that have transformed the retail
industry is the Internet of Things (IoT). IoT has created new opportunities for retailers to improve their
operational efficiency, enhance the shopping experience of their customers, and increase revenue. This
proposed system aims to develop a smart retail management system using loT technology. The proposed
system is designed to help retailers manage their stores in a more efficient and effective manner. The
system will use IoT sensors and devices to collect data from various parts of the store and analyze it to
provide insights that will enable retailers to make informed decisions.

The primary goal of the project is to use IOT technology to use an Android App to solve a real-world
problem faced by a retailer and a customer. Retailers are aware of the quantity of products still on the
market under the proposed system. Hence, if a product is in short supply, a message is sent to the
retailer's desk urging them to buy more or refill their stock. Customers may use an app to determine if
a product is available or not. If it is, the app will display the product's true price, nutritional information,
expiration date, and other pertinent information, saving the customer's time.

If there are fewer products in the proposed system, the system will send a warning message to the server
or administrator, who will then act as necessary. If there is a shortage of a product, the administrator
should reorder it. Moreover, it provides a map of the system that will aid customers in finding and
buying products. Moreover, it provides options for customers such as lists and discounts that enable
them to form their own lists of the products they wish to buy. Administrators may be granted the
authority to add or delete items from supermarkets. Which the mobile application will update
immediately.
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Fig 1: System Architecture

Using an Android app and server to access all stored information in the cloud, specific results are
produced. As each RFID tag contains information specific to that product, it is important to pair the
appropriate RFID tag with the appropriate item. Then after that, an RFID reader reads this data and
sends it to an Arduino for processing. This mobile device is used to control a mobile application that
handles simple customer-side operations like product list viewing, product map viewing, product
search, product nutrition viewing, product expiration viewing, etc. Using that customer, make your own
list of products and check the product discounts. When an administrator logs in, they may access several
applications, such as those that let them add or delete products, see user lists, or keep track of product
purchases. If there are insufficient quantities of a product, mobile applications will also send warning
messages. When an administrator receives a warning message, a web server inventory order is made.
They make orders via the web server. Web servers’ display detailed information about all linked
products.

This system's design is based on the Arduino's input gain and output generation after several operations.
Any hardware failure during the procedure will have an impact on the system and send inaccurate data
to the cloud. This incorrect information is accessed by an Android smartphone and a web server, which
then acts upon the incorrect information. As a result, it's important to constantly monitor how well
hardware devices are maintained.

4. CONCLUSION

The development of a smart retail management system using loT technology offers numerous benefits
to retailers in terms of efficiency, cost savings, and customer experience. The system enables retailers
to have real-time visibility into their inventory levels, sales data, and customer behavior, which helps
them make informed decisions regarding inventory management, pricing, and promotional activities. It
also allows retailers to offer personalized experiences to customers, improving customer satisfaction
and loyalty. Additionally, the system can automate various processes, such as inventory tracking, order
management, and shipping, which helps retailers save time and reduce the risk of errors. This
programme controls the inventory automatically, which is incredibly effective for the storeowner and
cost-effective. Customers can quickly view product availability and details such as nutrition, price, and
quantity, and use the MAP capability of the system to show where the product is truly located.

Copyrights @Kalahari Journals Vol.6 No.1 June, 2021
International Journal of Mechanical Engineering
140



DOl : https://doi.org/10.56452/6-18

REFERENCE

[1] S. B. Shinde and S. A. Khairnar, "Smart Retail Management System using loT Technology,"
International Journal of Innovative Research in Science, Engineering and Technology, vol. 5, no.
12, pp. 11702-11705, December 2016.

[2] H. C. Kim, J. W. Kim, and J. H. Lee, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Institute of Electronic Communication Sciences, vol. 7, no.
6, pp. 1211-1216, December 2012.

[3] M. H. Lee and Y. G. Kim, "A Study on the Development of a Smart Retail Management System
using IoT Technology," Journal of the Korea Society of Computer and Information, vol. 20, no.
12, pp. 173-179, December 2015.

[4] J. H. Jeong and J. H. Kim, "Development of a Smart Retail Management System using [oT
Technology," Journal of the Korea Institute of Information and Communication Engineering, vol.
19, no. 1, pp. 25-32, January 2015.

[5] S. S. Kim, S. Y. Kim, and Y. S. Lee, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Society of Computer and Information, vol. 21, no. 9, pp.
119-126, September 2016.

[6] J. W. Lee and J. H. Kim, "Development of a Smart Retail Management System using loT
Technology," Journal of the Korea Institute of Information and Communication Engineering, vol.
21, no. 6, pp. 1089-1096, June 2017.

[7]J. H. Choi, S. H. Kim, and D. W. Kim, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Institute of Information and Communication Engineering,
vol. 20, no. 11, pp. 2076-2082, November 2016.

[8] C. K. Park, J. H. Park, and J. H. Kim, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Society of Computer and Information, vol. 22, no. 2, pp.
55-62, February 2017.

[9] H. G. Kang, J. H. Kim, and S. K. Park, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Society of Computer and Information, vol. 23, no. 3, pp.
71-78, March 2018.

[10] Y. J. Jung, K. H. Kim, and J. H. Lee, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Institute of Information and Communication Engineering,
vol. 20, no. 5, pp. 1025-1032, May 2016.

[11]J. H. Kim, S. M. Lee, and J. H. Choi, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Society of Computer and Information, vol. 24, no. 6, pp.
35-42, June 2019.

[12] S. H. Lee, K. H. Kim, and J. H. Lee, "Development of a Smart Retail Management System using
IoT Technology," Journal of the Korea Institute of Information and Communication Engineering,
vol. 19, no. 10, pp. 1964.

[13] B. M. Ong, C. T. Lim, and T. H. Lee, "Development of a smart retail management system using
IoT technology," 2016 International Conference on Smart City and Systems Engineering
(ICSCSE), pp. 295-299, 2016.

Copyrights @Kalahari Journals Vol.6 No.1 June, 2021
International Journal of Mechanical Engineering
141



