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Abstract— Now days it is common to see people getting 

enthusiast in online shopping through e-commerce websites 

but still the shopping centers are popular. We come across 

many types of carts used for shopping in malls and shopping 

centers. The proposed system makes use of an interactive 

shopping cart which uses the Radio-Frequency 

Identification (RFID) technology to identify the products 

details which is already available in the database. The 

principle of communication of passive RFID, which 

transmit the information from the tag to the reader, opens a 

way to enable conventional RFID for sensing purposes. A 

design method of the received radio circuit of a RFID reader 

is introduced with the help of which, the smart shopping cart 

can automatically detect the various products which are 

being added in the cart and show the related information on 

the LCD display. We propose to have facility to browse the 

available products list onscreen in the display of the user 

interface. The cart is interacting with the Main Server and it 

will have the facility to generate the bill for all the products 

added into the cart. The total bill generated is displayed on 

the android app of the user. Furthermore an online payment 

model is introduced which makes use of a virtual account 

for the payment purpose. The proposed system will be 

helpful for avoiding queues in shopping malls for billing. 

With the proposed design customers will have an ease to 

shop by avoiding conventional queue system for billing 

generation and hence the shopping becomes easy and 

enjoyable. 
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I. INTRODUCTION 

There are huge amount of advancements in the field of 

Internet of Things (IoT) technology lately which has given a 

way to new applications and fields. IoT is enabled by the 

developments in RFID, smart sensors, communication 

technologies and even in the Internet protocols.  IoT sensing 

means gathering data from related objects within the 

network and sending it back to a database. [1] Towards the 

concept of smart shopping cart, this technology implants use 

of RFID technology that can efficiently function in data 

collection and management so that it is anticipated to 

significantly improve the quality of shopping service. 

RFID (Radio Frequency Identification) is a 

wireless communication technology used to capture data, 

which may be connected to different identification attributes 

(serial number, position, colour, date of purchase, etc.) of 

entities carrying RFID (tags). The data collection process is 

based on an interchange of electromagnetic waves between 

RFID tags and RFID readers. [2] This is a rapidly growing 

technology that has the capability to make great economic 

impacts on many industries. At present, many supermarket 

chains are attempting to decrease the labour costs by shifting 

to self-service check-out machines, where a single employee 

can supervise a group of four or five machines at once, 

assisting multiple customers at a time [4]. 

In order to accomplish this, the paper proposes a 

reliable and cost effective Smart shopping cart with 

automatic bill generation [5]. The Shopping cart helps the 

customers to reduce the time spent in shopping by 

displaying the list of products, their cost and automatic 

billing. Passive tags are attached to every product. These are 

less in cost, lightweight, does not require a separate power 

supply [7]. The system helps the storage management with 

an automatic update of the inventory on every purchase of 

an item. The user interface also provides assistive 

information such as searching for a product which are 

displayed using Re-Ranking algorithm [9].  With the rapid 

development of network and change of the payment 

concept, more and more people begin to use electronic 

payments. [11] Therefore, online payments can help 

eliminating the queue in malls for billing and saves 

customer’s time. 

II. LITERATURE SURVEY 

The Internet of Things is a concept that emphasis on 

enabling technologies, protocols and application issues. The 

IoT is enabled by the latest developments in RFID, smart 

sensors, communication technologies and Internet protocol. 

In this system an overview of some technical details that 

pertain to the IoT enabling technologies, protocols and 

applications is provided. Moreover, the relation between the 

IoT and other emerging technologies including big data 

analytics and cloud and fog computing is explored [1]. 

In this paper an overview of contributions in the 

field of Radio Frequency Identification technology (RFID), 

and its use in several sectors is discussed. This paper discuss 

an approach to integrate RFID technology within usual 

engineering curriculums by stressing its link to usual 

disciplines such as industrial, electrical and computer 

engineering [2]. 

Radio Frequency Identification (RFID) is a concept 

which is a technology that can be used to tag physical 

objects and to detect and identify them automatically along 

the supply chain. A RFID-based traceability information 

system uses the captured data to answer track, trace, and 

bill-of-materials queries. There are several published system 

proposals, but it is unclear how solutions for a given supply 

chain problem can be compared [3]. 

An Interactive Kiosk based cart which uses the 

RFID technology to identify the products details which is 

already available in the database. We propose to have 

facility to browse the available products list onscreen in the 

display connected to beagle bone black cart. The cart is 

interacting with the Main Server and it will have the facility 

to generate the bill for all the products added into the cart 

[4]. 

Dr. Suryaprasad J et al., proposed a concept of a 

novel product “A Novel Low-Cost Intelligent Shopping Cart 

(NLISC)” being developed to assist a person in everyday 

shopping in terms of reduced time spent while purchasing a 
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product at the best price available. The main objective of 

NLISC is to provide a technology oriented, low-cost, easily 

scalable, and rugged system for assisting shopping in person 

[5]. 

A preliminary development of the smart shopping 

cart (SSC) can be integrated into the smart mall system. 

With the use of radio-frequency identification (RFID) tags, 

the SSC can automatically detect the various products which 

are being added in the cart and show the related information 

on the user interface. Finally, the automatic billing service 

can be done by the SSC and the stored shopping data will be 

transmitted to the cloud server of shopping mall [6]. 

The principle of communication of passive RFID 

relies on the Modulated Scattering Technique (MST) to 

transmit the information from the tag to the reader, opens 

away to enable conventional RFID for sensing purposes, 

without any additional circuitry. In this paper a short 

description of the physical principle behind the sensing is 

presented along with measurements of RFID tags used for 

sensing in multiple applications, such as electromagnetic 

field measurement temperature or presence detection [7]. 

Jianmmg Zhang et al., proposed method of the 

received radio circuit of a Radio Frequency Identification 

WID) reader, which works in the 915MHz ISM frequency. 

Because the RFID tag uses backscattered modulation signal 

to communicate with reader, and the back-scattered signal 

much weaker than transmitted signal of the reader, to 

receive back-scattered Signal while transmit is the key 

problem. To solve it a multichannel receiver is used [8] 

A Discriminative Multi-view Interactive Image Re-

ranking (DMINTIR) integrates User Relevance Feedback 

(URF) capturing users’ intentions and multiple features that 

sufficiently describe the images. In DMINTIR, 

heterogeneous property features are incorporated in the 

multi-view learning scheme to exploit their 

complementarities [9]. 

Bogdan Boteanu et al., proposed a novel 

perspective for the diversification problem via Relevance 

Feedback (RF).Traditional RF introduces the user in the 

processing loop by harvesting feedback about the relevance 

of the search results. This information is used for re-

computing a better representation of the data needed [10]. 

Chuanjin Jiang et al., proposed a forward TPP 

(third party payment, TPP for short) conception, system 

architecture and payment model and introduces a new TPP 

payment solution integrating with modern logistics. This 

solution can prevent the sellers from buyers’ vicious 

cheating, and make sure the money is received in time. Also, 

the personal credit mechanism in TPP is discussed to help 

the customer choose the reputable seller [11]. 

III. METHODOLOGY 

 
Fig. 1: Block Diagram 

A. Block Diagram Description 

The block diagram of the proposed system for the RFID 

based Shopping cart is as shown in the figure. It consists of 

two sections one is Shopping cart section and another is 

Server section. We intend to replace the existing barcode 

technology by RFID technology. It has got many advantages 

like long read range, faster scanning, and higher durability, 

highly secured as compared to that of barcode 

Reader. For instance if we compare the speed of them, 

reading two barcode tags will take one minute where as in 

one minute we can read almost 40 RFID tags. For reading 

RFID tags line of sight is not required. They can be 

rewritable and has a greater life span. So because of all these 

advantages we prefer using RFID technology. In the 

proposed system, each RFID tag is attached to respective 

products and when RFID Reader reads the RFID tag this 

information is transmitted to the server (database gets 

updated from the server continuously which is controlled by 

system Admin). The tag information is compared with data 

available. If it is present in the database, it displays product 

details like name of the product, cost, and total amount of 

bill to be paid. As soon as the product is added into the cart, 

the total cost is also updated at the same time. This process 

will be repeated till end of shopping. In the end, the total bill 

is displayed on the LCD screen of the shopping cart and 

they need to press the upload key in order to send data to the 

server. This total billing information of a particular cart will 

be transmitted to server side using RF module. User can 

directly proceed to online payment provided in the App after 

shopping. As we know, in Mega marts and Shopping places, 

there will be many trolleys or carts. In order to avoid 

conflicts as such, each Cart as well as the tags are assigned 

with unique Id, thus providing security and a faster shopping 

infrastructure. 

B. Hardware Components 

1) RFID tag 

RFID tag is made up of three compositions such as antenna, 

encapsulation and transceiver. There are two types such as 

Active RFID tags and Passive RFID tags. In Active RFID 

tags, a battery source is required where as in passive type 

RFID tags it is not required [7]. In the proposed system we 

are using Passive RFID tags which will operate at very low 

frequency of l25Khz. 
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Fig. 2: RFID Tag 

2) RFID Reader 

We have used RFID Reader which uses 5V regulated power 

supply in this system for its operation [8]. When RFID 

Reader is turned on then it transmits electromagnetic signals 

to RFID tag which are received by RFID tags. All the 

scanned tag information is stored in the Atmega16 micro-

controller. It can scan multiple tags at a time within its 

proximity. 

 
Fig. 3: RFID Reader 

3) RF module 

In the proposed system we are using a RF module at the 

Shopping cart in order to be connected with the server. Each 

tag is also provided with unique ID. The received RFID tag 

number from RF is maintained in the database. It is then 

compared with database, if it is present in the database then 

Product details like Cost, manufacturing Year and Name of 

the Product is displayed and at the end Total Bill 

information is displayed, that is Number of Products 

purchased and Total cost. The web portal is maintained at 

the server and being accessed from the cart. User can pay 

the bill amount and leave the counter without waiting in big 

queue for scanning. 

 
Fig. 4: RF Transmitter and Receiver Module 

4) Atmega16 Micro-controller 

The proposed system makes use of high performance, low 

power Atmel AVR 8-bit microcontroller. The Atmega16 is a 

low-power CMOS 8-bit microcontroller based on the AVR 

enhanced RISC architecture. The device is manufactured 

using Atmel’s high density non-volatile memory 

technology. 

C. Boyer-Moore-Horpool Algorithm 

In computer science, the Boyer—Moore—Horspool 

algorithm or Horspool's algorithm is an algorithm for 

finding substrings in strings. The algorithm trades space for 

time in order to obtain an average-case complexity of O(n) 

on random text, although it has O(nm) in the worst case, 

where the length of the pattern is m and the length of the 

search string is n. 

Boyer—Moore—Horspool preprocesses the pattern 

to produce a table containing, for each symbol in the 

alphabet, the number of characters that can safely be 

skipped. The preprocessing phase, in pseudo code, is as 

follows: 

function preprocess(pattern) 

T <— new table of 256 integers 

for i from 0 to 256 exclusive 

T[i] <— length(pattern) 

for i from 0 to length(pattern) - 1 exclusive 

T[pattern[i]] <— length(pattern)-1 -i 

return T 

Pattern search proceeds as follows, the procedure search 

reports the index of the first 

occurrence of needle in haystack. 

function search(needle, haystack) 

T <— preprocess(needle) 

skip <— 0 

while length(haystack) - skip 2 length(needle) 

i <— length(needle)-1 

while haystack[skip + i] = needle[i] 

ifi = 0 

return skip 

i «— i-1 

skip <— skip + T[haystack[skip + length(needle) - 1]] 

return not-found 

1) Performance 

The algorithm performs best with long needle strings, when 

it consistently hits a non-matching character at or near the 

final byte of the current position in the haystack and the 

final byte of the needle does not occur elsewhere within the 

needle. For instance a 32 byte needle ending in "z" 

searching through a 255 byte haystack which does not have 

a '2' byte in it would take up to 224 byte comparisons. 

The worst case behavior happens when the bad 

character skip is consistently low (with the lower limit of 1 

byte movement) and a large portion of the needle matches 

the haystack. The bad character skip is only low, on a partial 

match, when the final character of the needle also occurs 

elsewhere within the needle, with 1 byte movement 

happening when the same byte is in both of the last two 

positions. 

 
Fig. 5: 
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Idea of Horspool is that, instead of the "bad 

character" that caused the mismatch, in each case the 

rightmost character of the current text window is used for 

determining the shift distance. Hence this algorithm is used 

by the user to browsing the product on the mobile 

application. Hence the user  gets to search wide range of 

products in the mall and also its details on mobile itself. 

D. Working 

 
Fig. 5: Flow Diagram of the proposed System 

The Hardware Implementation of the proposed prototype 

uses hardware equipment's such as AVR Atmega16, RF 

module, RFID Reader, RFID tags, LCD display, etc. The 

proposed system comprises dedicated Android application 

which will list all the items available in the shop for the 

customers. A database has been created which will have all 

the product details. Customer has the facility to access the 

application to browse the product details, price etc. for all 

products before actually seeing that product. The most 

relevant product is first displayed to the user due to the 

Booyer-Moore-Horspool algorithm.[9]The RFID tag is 

attached to each product and each RFID tag have a unique 

number, these numbers are retrieved from the database. 

Every time customer picks & put the product into the cart or 

keeps the product out of the cart, the product gets added or 

deleted from the bill automatically. Final bill will be 

generated when the customer finalizes his shopping. The bill 

will be verified by the admin and once admin gives 

permission, the customer can go ahead with the payment. 

We are proposing here a special zone for the sake of 

payment. As we need to make sure once the customer 

generates the bill, he should not have access to add product 

without admin’s permission. This is to ensure that the 

customers do not add any product after the bill generation. 

Hence we propose here for a special zone near the billing 

counter and near exit for the bill generation zone. That 

means inside the mall they can generate the bill but cannot 

proceed with the payment and can pay only in that network 

created for the same purpose. Total bill information is 

transmitted from Shopping Cart to main Server for 

verification using RF module in that payment zone. Through 

wireless network, the cart will be connected with the Main 

Server always. We are using the internet to access the server 

and web page. For an individual user, a virtual wallet 

account is provided for the online payment and the customer 

can pay the bill directly by a deducting it from the 

balance.[11]This comes with two ways to bucket your 

money to save and then spend. In case if the balance 

becomes null, the customer has to inform the Admin about 

the same and get the wallet recharged from him.  

E. Applications 

The Smart Shopping Cart is suitable for customers to 

browse the product details and then shop. The future of the 

proposed system is very bright and progressive as it helps 

cost savings and efficient management. 

1) Proposed system can be used at airports because of its 

wireless nature and its ability to ensure better security. 

2) With the advent of technology, these Smart cart will be 

eventually replacing salesmen, hence helping in 

reducing final product of goods. As a result, better and 

more profit margin for the shop but with a danger of 

more promoters and sales men losing the job. 

3) We can also do the global sales monitoring and 

inventory. 

IV. RESULT 

Smart shopping cart is designed for commercial use. 

Automatic generation of bill and the online payments 

eliminates the queues and attests a replacement for the 

present barcode systems.   Some system uses Active tags for 

storing the details of each product which are unaffordable 

for a Shopping mall as there are thousands of products. Also 

an active tag is powered by an on-board battery, whereas 

Passive tags are powered by the electromagnetic waves 

emitted by the reader. Traditional practice of standing in a 

long queue to scan all your products through a barcode 

scanner and then paying the bill is eliminated. The trend of 

cashless payments is taken into consideration and the 

concept of Virtual wallet is promoted. Virtual wallet hence 

allows us to pay the bill by deducting it from current balance 

and recharge it anytime from the Admin. 

The Boyer-Moore-Horspool algorithm is used for 

faster retrieval of the searched product which is easy to 

implement and efficient for small alphabet. It is less 

complicated than the Boyer-Moore algorithm as it searches 

the substring in a string. Boyer-Moore-Horspool uses only 

the bad character shift. Hence, the best case of searching a 

pattern in the text is O(n) unlike the Boyer-Moore, O(n/m). 

So the user can browse the products in the mall at a faster 

rate and a filtered result is provided. Thus, Smart shopping 

cart is the system which is proficient, time-saving, enduring 

and will give promising results. 

V. CONCLUSIONS 

The fun of shopping in the Shopping centers and Shopping 

Malls can never ever fade. Thus the proposed Shopping cart 

will be fun and friendly for the customers for the shopping. 

The proposed design incorporates the customer friendly 

nature with advanced features in it. The proposed system 

will make shopping experience more exciting. With the 
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proposed based Shopping cart system we can avoid long 

queues and thus saves customer time by avoiding unwanted 

time during scanning of each individual product at the 

billing counter. The Android application can help the user to 

search for a particular product inside that mall by providing 

all the details of its products. Using Booyer-Moore-

Horspool algorithm the best products are displayed to the 

customer. Online payment further reduces another queue for 

bill payment. Hence, providing a faster shopping 

experience. Also with slight modifications, this system can 

be used in various other different fields and places. 
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