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Abstract— This paper introduces an innovative approach to streamline the shopping 
experience in supermarkets by implementing an automatic shopping cart system. This smart 
shopping cart aims to reduce the time and effort customers spend during their shopping 
trips. It relies on an Arduino Mega microcontroller, RFID technology for product scanning, 
Bluetooth modules for cart control, DC motors for autonomous cart movement, and an LCD 
display for real-time billing information. The system is cost-effective, energy-efficient, and 
allows customers to enjoy shopping without manually pushing their carts. 

Index Terms—Arduino Nano microcontroller, RFID reader, RFID scanner, LCD 
display(20X4), piezo buzzer 
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I. INTRODUCTION 

According to the current scenario, shopping in malls has 

become a daily routine. Shopping involves going to a store, 

examining the products, and going through the billing 

section, waiting in long queues, scanning the products, and 

finally paying the amount at the counter. However, 

sometimes people do not find it enjoyable. Today’s 

supermarket shopping is very labor-intensive. Anything can 

be done to ease the burden that would be convenient to us. 

The customers always follow the same steps. Firstly filling 

the cart with items they wish to purchase, and at checkout 

time required them to empty the cart and put them on the 

conveyor belt. After that the cashier scans each and every 

item one by one to display the prices of the goods you 

purchase. And after this step all the goods need to be bagged 

and then each bag needs to be put back into a shopping cart 

for getting out from the supermarket. Thus, to overcome 

these problems we are establishing the idea of “Smart Radio-

Frequency Identification based Shopping Cart System with 

smart care unit ''. So, when a customer puts any product in a 

trolley the code of the RFID tag will be detected using a 

RFID reader which is connected to the trolley. Now 

customers can keep track of the total amount which they are 

buying and see LCD displays. In the billing section, it 

consists of Arduino Nano which has an inherited 

microcontroller and it is used at 5V. So, it helps to store the 

instructions and process accordingly and the microcontroller 

controls the whole process through the instructions stored. 

Smart care unit is used to take care of the child while doing 

shopping in crowded malls. Shopping trolleys will be 

installed with an RFID reader to help scan each product and 

load it which is controlled by a microcontroller. 

II. LITERATURE SURVEY 

 

[1] In 2020, a project was introduced with the aim of creating 

an affordable smart shopping cart called "A Novel Low-Cost 

Intelligent Shopping Cart". The purpose of this project was to 

assist customers in finding and selecting products while 

navigating the shopping complex. The smart shopping cart 

also provides customers with information about any available 

discounts or promotions. S. Sainath proposes a system for 

pervasive RFID-based shopping applications in his paper 

titled "Aisle-level Scanning for Pervasive RFID-based 

Shopping Applications." The system employs RFID reader 

antennas to scan both dynamic and static objects in a 

shopping area. Aisle-level scanning is conducted instead of 

observing RFID at the level of individual carts. 

 
[2] In 2016, proposed a concept of having each product in a 

shopping complex to have a RFID tag on it and each cart to 

have an RFID reader. If the product is delisted, then it must 

be erased from the bill. There should be an RFID reader at 

the exit door for anti-theft. It will also display expiry date, 

product statistics and suggest alternatives. Thus, making use 

of this smart shopping system will become comfortable for 

users. It will also provide an anti thefts system for a 

supermarket and it will enable safety. It will also enable 

online transaction procedures for billing and also give 

suggestions to the user for buying products and display 

offers. 

 [3] In 2013, a proposal was made for the implementation of 

a shopping cart system that features automated billing. The 

system utilizes a wireless sensor network. The authors of the 

proposal explain how wireless sensor networks can be used to 

create a shopping cart that is reliable, cost-effective, and 

equitable. 

 [4] “Design and Implementation  of an automated billing 

trolley” in 2022, Zigbee RF Modules was finagled to meet 

norms and support the very different requirements of 

affordable cost and less- power wireless detector networks. 

The modules demand minimum power and give dependable 

delivery of data between biases. The modules function within 

the ISM2.4 GHz frequency band and are leg- for leg 

compatible with each other. 

 [5] “Smart Cart For Automatic Billing With Integrated RFID 

System” in 2021, to tackle the issue of busy shopping 

counters, an automated smart shopping system is proposed, 

made to use a vital and unique concept of decipherable 

passive RFID tag. Every item in this system comes with an 

affordable RFID tag. When you place the item in a smart cart, 

the cart, which has an RFID reader, scans, and retrieves 

product details immediately. As a result, the billing process 

takes place right within the shopping cart, making it 

unnecessary for customers to wait in long queues at the billing 

counter. And also the cost of the item is displayed with all the 

additional and required details helping with social distancing 

norms by preventing crowd billing in the areas. At the end,the 

checkout point confirms the purchased things by the 

consumer. 

[6] “Smart Shopping Cart System” in 2022. In this paper 

smart shopping cart was discussed. Smart shopping is done 

using RFID and Arduino UNO. The hardware model was 

designed such that the customers could pay the bill themselves 

online without waiting in queues near billing counter. The 

advantages and applications of smart shopping over traditional 

shopping are significant. The security analysis is also possible 

by Confidentiality, Integrity, Replay Attack Resistance, One-

Time Key and Tag Security. 

 

 [7] “Development of Automatic Shopping Trolley in 

Supermarkets”, in 2018. Automatic shopping trolleys 

developed on paperwork with very low cost as well as use less 

power for its operation. Using that, customers can love and 

enjoy shopping with their families. A module used on the 

trolley that give instructions to the trolley, DC Motors are 

used in the trolley and maintains a distance and it will move 

according to the customer’s instructions of start and stop 

commands and there is a also a RFID reader fixed on the 

trolley which will keep the track of the total bill to ensure the 

customer’s ease of pay. 

 [8] “RFID Based Smart Trolley for Automatic Billing 

System”, in 2020. The payment process for clients and their 

shopping experience can be made faster and more efficiently 

if we use the RFID technology, RFID tags, Arduino and an 

EM-18 reader . This system can be implemented in retail 

malls with high footfall and a significant number of 

customers. This technology is a significant advancement in 

automation, and it supplants the current barcode technique 

that is being used. Using RFID technology, customers can 

simplify their shopping experience, save time, and reduce the 

need for extensive human involvement. Additionally, this 

technology reduces the need for human resources and 
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minimizes the shopping center's maintenance requirements. 

[9] "Smart Shopping Using Lifi”, the system creates the 

automatic system to identify the items purchased from a 

shopping cart, RFID technology is used. This method 

enhances security and is overseen by inspecting the items in 

the cart and cross-referencing them with the items on the bill. 

The billing process is automated through the implementation 

of LI-FI technology, elevating the complete shopping 

experience to a threshold. The main objective of this system 

is to provide a highly efficient and time-saving technique for 

billing, surpassing the time consumption of all existing 

billing methods. This approach enhances efficiency by 

minimizing consumer waiting time and decreasing staffing 

needs in malls. Various parameters of the smart shopping 

cart, such as product name, product cost, and product weight, 

are consistently displayed. This makes shopping more 

convenient. 

[10] “RFID Based Smart Shopping and Billing”, The 

constructed prototype model effectively accomplished its 

desired goals. The device is affordable, easy to use, and 

doesn't require any specific training. First of all, in this 

project the wireless connection's delay time to the server may 

be something to think about. Furthermore, the 

correspondence is inadequately safe. An additional ZigBee 

module in use at the same frequency can readily head off the 

data being delivered. The matter needs to be addressed 

categorically with respect to billing in order to encourage 

customer trust. Moreover, an enhanced display system with 

an advanced microcontroller can be applied to deliver 

improved customer service. 

[11] “A Review on the Smart Cart Shopping System by 

Using IOT”. In this research, we present an RFID-based 

secure smart shopping system. For the first time, UHF RFID 

is used to improve the shopping experience, and security 

concerns are talked about within the framework of a smart 

retail system. In order to test a system's functionality, a full 

system design and prototype are created. A well specified 

and protocol based communication is also designed, and 

security analysis and interpretation assessments are 

presented. It is anticipated that RFID technology will 

permeate future retail spaces, and our study represents a 

groundbreaking contribution to the creation of a smart 

shopping experience. In the future studies we will 

concentrate on making the existing system more efficient , 

such as lowering the power consumption and computational 

data rate at the smart cart side for increased effectiveness, 

and make communication more efficient. 

[12] RFID system. The cart is intelligent since it has a 

ZigBee transceiver and an RFID reader in it. When an object 

is in the designated range, the RFID reader reads its ID. 

Using it makes the purchasing procedure simple and 

intuitive. the mobile phones. The centralized system's 

implementation is completed, and the product's 

specifications, expiration date, and price available inventory 

and comparable goods at comparable prices are kept and will 

eventually be shown on the smartphone at the time of the 

customer's purchase. In autopilot the billing system ensures 

that the customer stays within their budget. Additionally, stay 

clear of lengthy lines in front of the billing counters. We 

suggest utilizing the trolley's motion. 

III. METHODOLOGY 

A. RFID or Radio Frequency Identification System 

It is a technology that uses radio waves for transmitting data 

between a reader and an electronic tag that is attached to a 

commodity or person for tracking and identification.. 

RFID advantages over barcodes are listed below- 

1. It provides automation and real time tracking . 

2. RFID tags are reusable. 

3. RFID can store more data than barcodes. 

4. RFID tags are more durable as compared to barcodes in 

extreme environments. 

5. RFID systems have the capacity to read multiple tags 

simultaneously. 

In the RFID system ,RFID labels which have the labelled data 

of the object generate a signal containing separate data, which 

is read by the RFID , and it can also pass this required 

information to the processor for recycling attained information 

required for that operation. A RFID label is composed of an 

transmitter, a wireless transducer and an recapitulating 

materials. These markers may be functional or liable,whereas 

functioning markers have their chip power, whereas liable 

markers use the power convinced by the glamorous field of 

the RFID anthology. Therefore, unresistant markers are 

cheaper but they have low range less than 10 mts and by 

comparison to active tags they are sensitive to regulate 

environmental constraints. Antenna, transceiver, and decoder 

are the three components that make up an RFID reader. These 

parts work together to send signals that query nearby tags. 

After receiving signals from tags it starts sending information 

to the data processor, and by processing subsystems it 

provides and stores the data. 

PARAMETERS RFID BARCODE 

Ability to read and 

write 

It can read, write, 

and alter. 

It only reads. 

Line of Sight Not necessary Necessary 

Durability High Low 

Rate Of Reading It possesses the 

ability to read 

multiple tags at once. 

It reads only single 

tag. 

Security High Low 

 

Algorithm 

Step-1: Begin. 

Step-2: As the system initializes it starts to display initial 

data on it.. 

Step-3: scanning of the RFID membership card. 

Step-4: And after scanning the membership card it 

retrieves all the personal information and then displays it 

over the LCD screen. And if the scan fails prompt the user 

to rescan the card. Repeat until the scan is successful. 

Step-5: Prepare for product scanning, if scanned product 

code is identified, it displays all the product details over 

the LCD screen and if the product is not detected, prompt 

the user to scan it again. Repeat until the product is 

detected. In every product you have to apply the same 
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rules. 

Step-6: And if any product that has been already scanned , 

by mistakenly it scanned again, then delete it from the 

microcontroller memory and from the current bill. 

Step-7: After completing the shopping process customers 

must scan their membership card and If the card scan is 

successful, it displays a summary of the bill on your LCD 

screen. 

Step-8: And once the bill amount is deducted from the 

card, send a text message to the customer designated 

mobile phone via the GSM module, providing 

information about the purchasing transaction 

Step 9: End. 

Step 10: If another membership card is scanned and 

detected, repeat the entire procedure.  

B. TOOLS USED 

a) ARDUINO NANO 

 

Fig.1 Microcontroller 

The microcontroller is the main component as shown in 

the block diagram and it also operates at 5V. The 

microcontroller stores and processes instructions to 

control the entire process based on the stored 

instructions. 

b) GSM MODULE 

 

Fig.2 GSM MODULE 

GSM module is basically a hardware component used to 

communicate electronic devices over GSM network; these 

modules consist of GSM modem .It supports communication 

within the band limit of 900MHz. In India most of the mobile 

network operates on a frequency of 900MHz. So , it is a very 

important requirement to check the mobile network band in 

your locality. The required frequency changes in different 

countries for example in the USA generally mobile networks 

operate on 850MHz but while considering the case of canada 

it is 1900MHz It has a wide range of application in various 

sectors like healthcare, security systems and specially in IOT 

devices. 

 

 

 

 

c) LCD (LIQIUD CRYSTAL DISPLAY) 

 

Fig. 3 LCD(20x4) 

An LCD , A demitasse display is a flat panel display 

device that uses the liquid chargers light modulating 

packets paired with polarizers. This display is used in this 

model for displaying the result of scrutinized and total 

quantum of bills generated. 

d) BUZZER 

 

Fig. 4 PIEZO BUZZER 

Here, in this model we used a piezo electric buzzer, a piezo 

buzzer is basically an electronic sounder that uses the 

piezoelectric effect in order to produce sound. It consists of 

ceramic disc which basically vibrate or produce sound when 

we apply electric signals to it. This buzzer has a piezoelectric 

component as its defining feature. A piezoelectric component 

is made up of unique materials that exhibit the piezoelectric 

phenomenon that is ceramic which basically respond by 

generating electric charge to acknowledge mechanical stress. 

The sound of the piezo buzzer is basically estimated or 

determined by the design and the construction of piezoelectric 

element and resonant cavity. It has some advantages like 

compact in size, lightweight has low power consumption. 

    e) RFID TAG and READER 

 

Fig.5 RFID TAG AND READER 

RFID tags are basically chip or integrated circuit which is 

used to store data and it also include unique identifier for 

identification process .RFID reader is very similar to RFID 

tags where its sends or receive signals .It is basically used 

to analyse the data that is received by the tag and 

communicate it with the other system .They both 

comprises the RFID technology which is very useful for 

tracking , security system and also with Alzheimer’s 

patients complaints. 
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SMART CARE UNIT 

 

Fig.6 Block Diagram of RFID smart shopping cart 

with mart care unit 

In this smart trolley design ,we have added a new feature 

known as a smart care unit. Basically, this unit is used to 

take care of the child while shopping in highly crowded 

malls. When your child moves away from the trolley after 

a certain distance the extra RF module that we have added 

to the trolley starts its action . buzzers start to produce 

sound . So  that the parents get informed to  protect their 

children in the shopping mall as it is very difficult to find 

the child in a crowded place. 

FLOW CHART 

 

 

SYSTEM OVERVIEW 

 

Fig.7 Circuit Diagram 

We have designed a model which incorporates the long and 

tedious billing system of barcodes in shopping 

malls/complexes into a single and smart cart using RFID 

technology. In this model we have used a RFID reader based 

shopping cart and a RFID based tag on the product, each 

customer who wishes to shop is given a membership card with 

his/her details to begin shopping, they can simply scan 

product’s tag against the cart’s reader to add products with 

their prices in the microcontroller’s(Arduino Nano) memory, 

they can also delete any product by scanning it twice. After 

customers have completed shopping, they are required to scan 

their membership cards again. Once the card of membership is 

scanned twice the entire bill will be sent on the customer’s 

cell phone. To make this project further useable we have also 

connected a smart care unit for children. Basically, this unit is 

used to take care of the child while shopping in highly 

crowded malls. When your child moves away from the trolley 

after a certain distance the extra RF module that we have 

added to the trolley starts its action. buzzers start to produce 

sound. So that the parents get informed to protect their 

children in the shopping mall as it is very difficult to find the 

child in a crowded place. 

 

CONCLUSION 

This paper provides the design of the smart shopping cart 

system. It also includes a special feature known as a childcare 

unit. As we all know, smart shopping trolleys are becoming 

part of daily life. In this design we are using RFID 

technology. This technology makes shopping experience 

much easier, and time saving without any human intervention 

and also tackles the shopping mall maintenance problem. 

Basically it simplifies the shopping process by making it very 

fast to all the consumers and surely makes everyone rely on 

the system. 
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