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Abstract 

Shopping mall is a place where people get their daily necessities. There has been an emerging demand for quick 

and easy payment of bills in shopping malls. Quite often, when shopping in a supermarket shoppers are frustrated 

at locating the items on the shopping list and no assistance is available. To overcome these problems we have 

designed a smart trolley with a mobile application. This provides an app which helps the customers in finding the 

location of the product. It also provides a centralized and automated billing system using RFID. Each product of 

shopping mall, super markets will be provided with a RFID tag, to identify its type. Each shopping cart is 

implemented with a Product Identification Device (PID) that contains microcontroller, LCD, an RFID reader. 

Purchasing product information will be read through a RFID reader on shopping cart and it is displayed in LCD 

which is interfaced to the controller. At the billing counter, the total bill will be transferred to PC by Bluetooth 

module. 

Keywords: Central Billing System, LCD, Mobile app, RFID Reader and RFID Tags,. 

1. Introduction  

Now a day’s people are  interested in shopping. 

Humans have always invented and developed 

technology to support their needs. In the present 

shopping malls, customers find various difficulties. 

Those difficulties are mentioned below. Many 

shoppers buy groceries on a budget. Most of the 

times, it is only at the end of purchase shoppers come 

to know that the overall purchase total is greater than 

their budget. Then they need to spend more time in 

searching for their desired products and finally 

overall shopping process becomes more time 

consuming too. Due to this, several times shoppers 

couldn’t buy all their desired products and miss out 

few items. Another major problem faced by users is 

that they have to wait in long queues for billing. Thus 

the proposed system overcomes all these drawbacks 

faced by shoppers in shopping malls. In the first step 

of this project, a mobile application is developed to 

make shopping process easy. This application is 

designed in such a way that it holds information 

about all the products available in the shopping mall 

with price. As soon as the shopper opens the app, list 

of items with price gets displayed. The customer 

goes through the items and will select the desired 
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items. After selecting, this application sorts the 

selected items and displays them rack wise i.e. rack1 

items first, rack2 items second and so on. Each item 

in Supermarket is tagged with a unique RFID label. 

Each shopping cart is designed or implemented with 

a Product Identification Device (PID) that contains 

micro controller, LCD, an RFID reader .RFID 

Reader recognizes the products put in the cart. As 

soon as each item is placed, various information like 

item name, price of the product are displayed in the 

LCD display placed in the cart. Along with this total 

sum is also displayed. The total bill amount will 

reach the bill counter immediately through Bluetooth 

technology. Then the user has to pay just the total 

amount and can walk away. Thus Item-level 

deployment of RFID technology allows for quick 

checkout aisles that scan all products at once and 

generates total automatically, eliminating different 

sectional counters and long queues, which are 

consistently reported as one of the most negative 

aspects of supermarket shopping. A new concept has 

been introduced which is the ‘SMART SHOPPING 

TROLLEY’. This project is used to improve the 

security performance and also the speed. SMART 

SHOPPING TROLLEY can be done by simply 

attaching using RFID tags to the products and a 

RFID reader with a LCD display on the shopping 

trolley. In this system, customer  will have to 

know the price of each and every item that is 

scanned in with help RFID and LCD, total price of 

the item will be displayed in LCD and also brief 

about the product. In this system will save time of 

customers and manpower required in mall. It is 

also used to reduce the employee work   in the 

shopping mall. 

 

2. IMPLEMENTATION 

2.1 Trolley Unit 

In this unit the Arduino microcontroller is fixed to a       

RFID reader. When the user puts the items in the 

shopping cart the reader on the cart reads the tag and 

sends a signal to the controller. The controller then 

stores it in the memory and compares it with the 

lookup table. If it matches then it shows the name of 

item on LCD and also the total amount of items 

purchased. 

 

 

 

Fig 1. Block diagram of trolley unit 

 



  

 

647 | P a g e  
 

2.2 Billing Unit 

As soon as user is done with shopping total amount of 

bill will be sending to the billing section .The total 

bill will display on the billing computer. 

 

2.3 RFID Tags 

Tags are of two types: passive tags which have no 

battery life and active tags which have battery life. 

RFID tags released for automatically identifying a 

person, a package or an items. These are 

transponders that transmit information. RFID tag 

contains two parts. One is integrated circuit for 

modulating, storing and processing information and 

demodulating radio frequency (RF) signal. 

 

2.4 RFID Reader 

RFID reader consists of an RF module that acts as a 

transmitter and receiver of radio frequency signal. 

Transmitter consists of an oscillator to create the 

carrier frequency; a modulator to make impact on 

data commands upon this carrier signal & a receiver 

that contains demodulator to extract the data returned. 

 

 

2.5 ESP12E Module 

Esp-12E Esp8266 Wifi Module is a low power 

consumption of the UART-Wifi module and ultra-low 

power consumption technology, designed especially for 

mobile devices and IoT applications, users physical 

device can be connected to a Wifi wireless network, 

internet or intranet communication and networking 

capabilities. The module supports standard IEEE802.11 

b/g/n agreement, complete TCP/IP protocol stack. 

Users can use the add modules to an existing device 

networking, or building a separate network controller. 

3. RESULTS 

3.1 Home page for Admin 

 

Fig 2. Home page 

The login module is used by the admin to login into the 

system.They need to provide username and password 

to login.  

3.2 Add Product page 

 

Fig.3 Add product Page 
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Fig 3 shows add product page for admin. Here he can 

add the product details such as product name, 

number,rfid number, product description, price, 

category,rack. All these information will be stored in 

the database.  

3.3 Monitor Basket Page 

 

Fig 4Monitor Basket 

Fig 4 Shows the monitor Basket page. When the user 

put the product into the cart, Scanned by the RFID 

reader and display the product details such as price, 

quantity etc on screen. 

3.4 Search Product Page 

 

Fig 5 Search Product page 

Fig 5shows Search product page. It includes Category 

of products. When click on particular category Shows 

corresponding racks. 

4. CONCLUSION 

Some of the desired objectives are successfully 

achieved in the prototype model developed. Though the 

project showcases the proof of concept, there are a few 

aspects that can be included to make the smart 

shopping cart more robust. To begin with, in this 

project the latency time of the wireless communication 

with the server may need to be considered. Developed 

prototype has self scanning and billing Scheme which 

has been successfully achieved, making shopping 

process easier. 
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