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Abstract: 

The aim of this project is to utilize updated new technologies and suppresses the difficulties during shopping in consumer retail 

shop.  In order to avoid the long queue in billing section  we are introducing smart trolley technology in all super market for 

consider those difficulties. We proposed the system implementation WSN (Wireless Sensor network) using microcontroller as a 

technology updated in order to fulfill these needs and technology had come forward in implementing several automatic 

identification technologies. To implement the RFID (Radio frequency identification) in the shopping trolley in order to save the 

shopping time and we can calculate the barcode in a material, and doing calculation by providing the total amount which is the 

thing added in the purchasing trolley. 

 

Keywords: Liquid Crystal Display, Microcontroller, Printer, RFID Reader, Trolley. 

 

I. INTRODUCTION 
Radio frequency identification, or RFID, is a generic term for 

technologies that are used for auto-identification of people or 

object using RFID Reader, updated the technologies and 

suppresses the difficulties during shopping in consumer retail. 

The aim of this project is to utilize updated new technologies 

and suppresses the difficulties during shopping in consumer 

retail shop. To overcome difficulties we are proposing the 

smart trolley system by using microcontroller as a technology 

updated. In order to avoid the long queue in billing section we 

are introducing smart trolley technology. 

Now day’s people spend much of time unnecessarily in 
shopping center for billing. Some of the product such that 

grocery items packed without price tag so people does not 

know the related product price. To overcome these problems 

we can use RFID based shopping system using smart trolley. 

 

The microcontroller is used to display the product price and 

weight in the LCD display. In this project, we discuss an 

innovative concept of RFID Based Smart Shopping and 

Billing System. The smart shopping trolley will help shorten 

the checkout lines thereby helping the customers at retail 

stores.  

The System consists of an RFID based trolley which 
communicates with the billing counter wirelessly using a 

RFID reader. The customers will be able to scan the items 

themselves and the LCD screen on the shopping cart will keep 

updating the total. The billing counter can at any point of time 

inquire about the current items present in the trolley. This will 

turn out to be very beneficial for the retail stores as more 

people will enjoy the shopping experience and come more 

often to shop. 

 

II. EXISTING SYSTEM 

The RFID system is used to record and track the movement of 
a luggage in the airport through radio frequency 

communication. This system is composed of two parts: the 

reader and the transponder.  

 

 

 
When the tag is in the RF field, it draws power used to get and 

transmit the stored information in the memory. In this way, 

the tag sends the traveler’s information to the reader. Then, 

the reader converts the reflected waves sent by the tag into 

digital data for computer processing. Once the data is 

processed, the database system sends appropriate messages to 

the passengers. It consumes more power Motor utilizes large 

amount of power for continuous trolley rotation. It utilizes 

more time to rectify the un scanned equipment’s miss in 

passenger luggage’s. 

 
III. PROPOSED SYSTEM 

Now day’s people spend much of time unnecessarily in 

shopping center for billing. Some of the product such that 

grocery items packed without price tag so people dose not 

know the related product price. To overcome these problems 

we can use RFID based shopping system using smart 

trolley. Here microcontroller is used to display the product 

price and weight in the LCD display. Currently available 

method in shopping malls is the barcode method. The 

cashier scans the product through the barcode scanner and 

gives us the total bill.  

But this becomes a slow process when lots of products are 
to be scanned which eventually results in long queues, 

making the billing process slow. While doing survey we 

found that most of the people prefer to leave the shopping 

mall instead of waiting in long queues to buy a few 

products. To try to solve the problems previously identified, 

recent years have seen the appearance of several 

technological solutions for hypermarket assistance. 

All such solutions share the same objectives: save consumers 

time. RFID and barcodes are similar in that they are both 

data collection technologies, meaning they automate the 

process of collecting data. However, they also differ 
significantly in many areas. If compared, RFID technology is 

found to be more comprehensive than barcode technology.  
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Barcode scanner requires line of sight whereas RFID can be 

read without the line of sight. It is possible to read RFID tags 

from a greater distance. An RFID reader can access the 

information of the tag. 

         

The block diagram of proposed system is shown in figure 
 

 
 

Fig. 1  Block Diagram of proposed system 

 

Reader send this code to microcontroller, after matching code 

with codes stored in SPI memory, controller reads item’s 

name, cost & other details. Then it displays on LCD. The item 

details like name, cost & total bill of items inserted in trolley 

are displayed on LCD. 

 

All the products in the mall will be equipped with RFID tag. 

When person puts an item in the trolley, its code will be 

detected by RFID reader which is interfaced with processor. 
RFID reader is serially interfaced with nRF24L01. It requires 

5v supply for operation & after receiving the tag code it gives 

interrupt to the controller.  Reader send this code to 

microcontroller, after matching code with codes stored in SPI 

memory, controller reads item’s name, cost & other details. 

Then it displays on LCD.  

The item details like name, cost & total bill of items inserted 

in trolley are displayed on LCD. As we put the items, the 

costs will get added to total. Thus the billing is done at the 

trolley itself.  Simultaneously all details are displayed on 

LCD. LCD used is 16X2 character alphanumeric type 

displays. Interfaced with processor to transmit the billing 
details from trolley unit to the billing PC at counter wirelessly 

when customer completes putting the items in trolley and 

reaches at counter for billing.   

LCD is used as main output device for the customers. It 

displays the details of items, price and total bill etc. to indicate 

the activity made by customer. 

 

A. Abnormality Detection System 

The abnormality detection system consists of  

 RFID sensor 

 ATMAL  microcontroller unit 

 LCD display  

 Alarm  

 Trolley 

 Printer 

The sensors are connected to the signal conditioning units 

which are connected to ADCs. The sensors continuously 

monitor the working environment for abnormalities. Once   

the abnormality is detected the alert message is sent by the 

microcontroller to the authorized person through GSM 

module.  

The monitoring values are continuously displayed in the LCD 

display. An alarm will alert the workers if the values exceed 

the nominal values.  

 
 

Hardware and software requirements 

Table 1 specifies the required hardware and software      

requirements of the proposed system. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

1) A

TMAL AT89552: 

It is a 40 pin microcontroller having the following 

features.  

 

Peripheral Features: 

 Timer0: 8-bit timer/counter with 8-bit prescaler. 

 Timer1: 16-bit timer/counter with prescaler, can be 

incremented during Sleep via external crystal/clock 

 Timer2: 8-bit timer/counter with 8-bit period 

register, prescaler and postscaler. 

 Two Capture, Compare, PWM modules 

 Synchronous Serial Port (SSP) with SPI (Master 

mode) and I2C™ (Master/Slave). 

 Universal Synchronous Asynchronous Receiver 

Transmitter (USART/SCI) with 9-bit address 

detection. 

 Parallel Slave Port (PSP) – 8 bits wide with external 

RD, WR and CS controls (40/44-pin only). 

 Brown-out detection circuitry for Brown-out Reset 
(BOR). 

 

Analog Features: 

 10-bit, up to 8-channel Analog-to-Digital 

Converter (A/D) 

 Brown-out Reset (BOR) 

 Analog Comparator module with: 

 Programmable input multiplexing from device 

inputs and internal voltage reference. 

 

Sl. 

No. 

Requirements 

 

Components 

 

 

Specification 

 

Quantity 

1  
Microcontroller 

 

 
ATMAL 

AT89552 

 
1 

2  

RFID Reader 

  

 

       _ 

 

1 

3  

Printer 

 

 

PNP64 

 

1 

4  

LCD 

 

LM016L 

 

1 

5 Alarm  1 

6 Trolley  1 
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 oscillator is connected to OSC 1 and OSC 2 at 

pins 13 and 14. Buzzer is connected to RC0 at 

pin 15. 

 

Proteus Software is used to design the circuit. The simulated 

output of the circuit is shown in figure 2. 
 

In this proposed system the RFID sensor is connected to the 

port AN1/RA1 at pin number 3. The temperature sensor is 

connected to port AN0/RA0 at pin number 2. The Dust sensor 

is connected to port AN2/RA2 at pin number 4. VOC sensor 

is connected to port AN3/RA3 at pin number 5. The crystal  

LCD display. 

 

2) RFID: 

   

 An RFID tag is composed of an antenna, a     

wireless transducer and an encapsulating material. 

These tags can be either active or passive.  

 

 While the active tags have on-chip power, passive 

tags use the power induced by the magnetic field of 

the RFID reader. 

 

 RFID is séance the barcode in the tag’s. 

 

 

                                                                 Fig. 2 INTERFACE FOR MICRCONTOLLER-LCD 

 

IV. RESULT AND DISCUSSION 

The utility of trolley will be first of its kind for commercial 
use. This device records the data of the different products 

with help of the suitable sensors like RFID Tags. This 

recorded data helps the shop owner with detailed analysis of 

shopping by the customer & their preferences through the 

computer; printout of the same can be obtained.  In 

Automatic trolley, there is no need to pull heavy trolley, no 

need to wait in billing queue and no need of thinking about 

budget. The microcontroller based trolley automatically 

follows the customer. Also it maintains safe distance 

between customer and itself. It gives number of products in 

trolley and total cost of the products on the spot. 
  

V. ADVANTAGES 

User friendly and cost effective As this system uses 

microcontroller, it operate on less power and requires less 

space and cost effective. It is also user friendly as everyone is 

aware of microcontroller and its features.  Use of 

Microcontroller In this project, we have designed system 

using microcontroller, because microcontroller based system 

are less bulky and also easily transferable. The system also 

becomes cheap. It requires less space and also easy to install, 

hence can be fitted easily on the trolley. Variety of usage 

Nowadays, world is moving fast and so are the people.  
 

Shopping often takes too much time; have to find for the 

product on the list, queue to pay, so they seek for something 

which is easy, convenient, and fast.   By having Smart 

Trolley, the consumers able to balance their budget because 

the trolley automatically sums up the total of the items placed 

inside the trolley and so they could see how much they 

already purchase. Besides, consumers no longer have to stand 

in the queue. 

.  

VI. CONCLUSION 
The developed product is easy to use, economical and does 

not require any special training. This project simplifies the 

billing process, makes it swift & increases the security using 

RFID technique. This will take the overall shopping 

experience to a different level. A scheme for automated retail 

shop based on RFID is proposed in this paper. The RFID 

technology is one of the most promising technology  for 

identification and tracking purpose and it is an excellent  

option for deployment in enterprise applications like retail 

stores, supply chain management etc. Require correct 



International Journal of Engineering Science and Computing, March 2016                 2542                                                   http://ijesc.org/ 

orientation toward the reader to be read and any damage 

makes them unreadable. Moreover using barcodes is a human-

intensive activity at the point of sales (POS).Hence RFID 

technology is a better approach to overcome these 

shortcomings. 
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