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Abstract: 

Customer delight being the motive of many shopping firms and with IoT taking over the automation industry, innovation can be made 

to make the evolution frictionless. This paper deals with a modern simplified payment system in retail shops, in order to avoid the 

cumbersome queues at the billing counters. The agile combination will consist of a Raspberry Pi processor, an anti-collision Radio 

Frequency Identification (RFID) scanner, an online web-application for billing purpose and a QR code scanner for unique customer 

identification. The project is also enhanced by resorting to database management proficiency for the inventory side along with 

automatic billing and restocking. This implementation will instigate customer satisfaction, loyalty and dynamic shopping insight. 
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I. INTRODUCTION 
 

The retail sector is a very important realm, not only today, but 

even during the ancient times. Most modern entrepreneurs 

access the software applications to escalate their productivity 

and revenue.  

 

The tremendous advancements in the IT industry has made this 

collaboration of hardware and software possible. Customer dis-

satisfaction, involvement of man power, labor wages and long 

queues are the main provinces in the shopping enterprise. In 

order to do justice to this framework, industrialists need to 

enliven themselves and acclimate to the cutting-edge 

technologies. In this paper, we propose the idea of automatic 

billing that saves the customers’ time, by using the RFID 

technology. 

 

RFID is a velociously growing mechanism and has the potential 

to make a positive impact on the economy. Although RFID is a 

relatively old technology, recent advancements have made it 

practical for new applications like supply-chain management and 

inventory control. At its basic level, RFID systems contain 

transponders that are attached to the objects, and these tags when 

wirelessly communed by the RFID transceivers, respond with 

some establishing information associated to the data [1]. 

 

Problem Statement 

 

With the growing population, queues in retail shops tend to get 

massive and people do not like to engage in long lines to get 

their purchases billed at the billing counter.  

 

They either retract themselves from coming to the store or 

switch to other brands. The proposed project aims at eliminating 

this problem by deploying a novel alternative. Despite their 

acclamation, the barcode system has not been victorious in 

making things effortless for the customers. It is obvious that the 

barcode prowess is labor-intensive, requires line of sight and can 

also be damaged easily. 

 

 If once scanned, the barcodes cannot be used again, which 

causes an intricacy. Hence, in this paper, we make use of the 

RFID technology that outshines barcode system in all aspects. 

 

II. HARDWARE IMPLEMENTATION 

 

In this section, we will be discussing about the hardware 

modules that are endorsed in the project. It composes of a 

Raspberry PI processor, a High Frequency anti-collision RFID 

scanner, a Pi camera, an online website, a QR code detector and 

a QR code generator.  

 

The Raspberry Pi 3 Model B is known to be the third generation 

Pi, which is a credit-card sized electronic board. Nowadays, Wi-

Fi is the one of the most paramount protocols for wireless 

connection and accessing the internet. This model delivers 

wireless LAN and Bluetooth connectivity making it exemplary 

for powerful designs.  

 

The Pi is powered by a Quad Core Broadcom BCM2837 64-bit 

ARM processor clocked at 1.2 GHz and has a RAM of 1 GB. 

Raspberry Pi is not only pertinent for prototyping and 

commercial product design, but also for designing an original 

PCB layout. As already mentioned in the problem statement, we 

will be incorporating the RFID system over barcodes.  

 

According to a survey, a pile of 10,000 items took 53 hours 

when scanned by a barcode reader, whereas it took only two 

hours when RFID was used. The customers might face issues 

while manually scanning the barcodes, as they may get visually 

distorted. In addition to this, the market staff will lose the item 

tracking opportunities that is predominant in the RFID system. 

These are some of the testaments to elevate the use of RFID 

technology. 
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Figure.1. Proposed block diagram 

 

The High Frequency RFID scanners have the potency to scan 

multiple products at once and is able to do so by means of the 

anti-collision protocols. Readers cannot communicate with two 

tags simultaneously, rather must isolate a single tag, 

communicate with it and move on to the next one. This happens 

very swiftly, which seems simultaneous, but is actually 

consecutive in nature. So, anti-collision RFID readers have come 

to the rescue, facilitating scanning of multiple products 

concurrently. In this paper, the query tree (QT) anti-collision 

algorithm rooted from the ISO 15693 standard is contemplated. 

In RFID system, there are two types of anti-collision algorithms. 

First one is based on the   Probabilistic algorithm based on 

ALOHA. Second one is based on deterministic algorithm 

includes tree-based protocols which detects collided bits and 

subsets of tags shall be split into parts. This algorithm expects 

the reader to continuously send a request command 

encompassing the mask. Only those tag whose unique 

identification numbers match this mask sends an 

acknowledgement to the reader.  
 

The supremacy of the HF readers including its simplicity, 

compatibility, scalability and cost-effective nature have made it 

felicitous for use. QR code which is abbreviated as Quick 

Response code is utilized for unique customer identification. In 

comparison to the barcode which is a machine readable optical 

label, QR code uses four standardizing encoding modes to store 

data. The code is composed of black squares in a grid pattern on 

a white background, which makes it two-dimensional and can be 

read by a camera. The essential data is then elicited from the 

horizontal and vertical components of the image. The Firebase 

Real-time Database is a platform that assists in setting up 

harmonious applications by enabling secure access. While 

building cross-platform applications with IOS, Android and 

JavaScript all clients share the same instance and instinctively 

receive updates with the latest data. Even during the offline state, 

the real-time events continue to fire, giving the users receptive 

experience. 

III. PROPOSED METHODOLOGY 

 

The most monotonous concept that the society is aware of is the 

smart cart setup, wherein a single RFID scanner is positioned in 

the cart. Here, when the customer puts the product of interest 

inside the cart, the scanner present inside the cart detects the 

unique number of the product for identification. The card 

number will have all the details pertaining to the product and this 

information can be retrieved using a central database. The 

central database will have all the details regarding the card 

number and the product information. In this scenario, we will be 

delineating the use of high frequency anti-collision RFID 

readers. In comparison to the above statement, each cart will not 

be installed a RFID scanner, rather one scanner will be placed at 

the exit trail to scan all the products at once. In case of the smart 

cart system, it is necessary for each trolley to be powered up 

when not in use also. As the count of the trolleys increases, more 

is the power that should be used by the system, which makes it 

power inefficient. Hence, we arbitrate the use of anti-collision 

readers as shown in Fig 2. 

 

 
Figure.2. Model of Proposed System 

In this strenuous lifestyle of people, they hardly have the 

composure to wait in the supermarkets to get a couple of their 
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items billed. We will talk about the methodology conceptualized 

to annihilate the problem. Initially, customers need to register 

their details on the online forum or mobile application. After 

registration, the customers will receive a QR code to be scanned 

that assists in identification of the buyer. The Firebase Database 

comprises of customers’ details like contact number, mail ID, 

etc. The total amount to be paid, the purchase order and the 

transaction time details will be destined to the mobile number of 

the customer, which is the key parameter for identification. The 

website does not directly communicate with the hardware rather 

it will retrieve the customer cash balance and transaction history 

from the Firebase Database by sending HTTP GET request. The 

API (Application Programmer Interface) functioning in the 

Firebase server will send a required data in JSON (JavaScript 

Object Notation) format. It is regarded that all the data in the 

Firebase is stored in the JSON format, which is a convenient 

way of transmitting attribute-value pairs and array data as shown 

in Fig 3 and Fig 4. 

 

 
Figure.3. Scanned Products                                        Figure.4. Acknowledgment 

 

 
Figure.5. Flowchart of the proposed methodology 
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A mobile application designed for the customer’s ease is 

constructed using Android Studio platform. To design an app, 

gathering information, performing analysis, developing the 

design in various iterations and testing the application are some 

of the pronounced maneuvers. In the first activity page, the user 

will be asked to sign up, if not registered prior to the entry. In the 

next activity page, the balance will be displayed along with order 

details and recharge option. It also includes the QR code that 

contains the information of the customer and is uniquely 

identified by the mobile number and email id. Once the customer 

is done with the shopping, QR code is to be scanned by the 

customer as shown in the fig 7. For this purpose, we have used a 

pi camera which scans the code and retrieves data from 

customer’s database. If the account balance is zero or exceeds 

total bill value, the transactions cannot be carried out until 

recharged again. 

 
Figure.6. Bill sent via email 

 

An E-mail (electronic mail) is sent to the customer comprised of 

the product name, cost of the product and final amount of the 

purchased items. Sending an e-mail can be performed using a 

module called node-mailer based on a node Email client with 

comprehensive E-mail server.  Here, we are sending an e-mail 

through SMTP (Simple Mail Transfer Protocol) using a Gmail 

account as shown in the Fig.6. The retailer can have a track of all 

the customer previous orders along with the data and time of 

purchase via web application. 

 
Figure.7. Activity pages of the application 

IV. CONCLUSION 

 

To conclude, this paper portrays designing and developing an 

adroit shopping system that will simplify the customers’ work, 

by reducing the human swarms in front of cashiers. RFID 

tracking is the key technology used in implementing this project. 

This methodology involves effective communication between 

the RFID scanner, the pi camera and the processor. A detailed 

design and development of the hardware is practically shown 

through a model. Since, anti-collision RFID tags are used, all the 

products are scanned at once. Retailer can track the product 

details and customer details just by logging in to the web-app 

anytime and anywhere. 

 

ACKNOWLEDGEMENT 
We are thankful, to the department of electronics and 

communication engineering, BMSIT&M for providing facility 

and necessary equipment’s to conduct our experiment. We are 

thankful to our students Shabana M, Sannidhi, S J 

Harshavardhan, and Aishwarya V for helping in documentation 

and formatting the article. 

 

V. REFERENCES 

 

[1]. Josep-Ignasi Cairó, Jordi Bonache, Ferran Paredes, Ferran 

Martín, "Interference Sources in Congested Environments and 

its Effects in UHF-RFID Systems: A Review", Radio Frequency 

Identification IEEE Journal of, vol. 2, pp. 1-8, 2018, ISSN 2469-

7281. 

 

[2]. Kai Fan, Qi Luo, Hui Li, Yintang Yang, "Cloud-Based 

Lightweight RFID Mutual Authentication Protocol", Data 

Science in Cyberspace (DSC) 2017 IEEE Second International 

Conference on, pp. 333-338, 2017. 

 

[3]. Hsin-Han Chiang, Wan-Ting You, Shu-Hsuan Lin, Wei-

Chih Shih, Yu-Te Liao, Jin-Shyan Lee, Yen-Lin Chen, 

"Development of smart shopping carts with customer-oriented 

service", System Science and Engineering (ICSSE) 2016 

International Conference on, pp. 1-2, 2016, ISSN 2325-0925. 

 

[4]. Yerlan Berdaliyev, Alex Pappachen James, “RFID-Cloud 

Cart Smart System”, International Conference on Advances in 

Computing, Communications and Informatics (ICCACI), Vol 3, 

pp 2346-2352, September 2016. 

 

[5]. Sudhir Rao Rupanagudi, Fathima Jabeen, Vaishnav Ram 

Savarni K R, Sindhu Adinarayana, Vinay K Bharadwaj, 

Karishma R, Varsha G. Bhat, "A novel video processing based 

cost effective smart trolley system for supermarkets using 

FPGA", Communication Information & Computing Technology 

(ICCICT) 2015 International Conference on, pp. 1-6, 2015. 
 

[6]. Peng Guo, Hai-Yan Zhang, Yong-Wei Li, "Applied research 

of RFID technology in express logistics industry", Machine 

Learning and Cybernetics (ICMLC) 2013 International 

Conference on, vol. 03, pp. 1308-1312, 2013. 

 

[7]. N. Renuka, Ng Chin Nan, Widad Ismail, "Embedded RFID 

tracking system for hospital application using WSN platform", 

RFID-Technologies and Applications (RFID-TA) 2013 IEEE 

International Conference on, pp. 1-5, 2013. 

http://ijesc.org/

	Problem Statement

