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Abstract— the advancement of Smartphones has targeted the 

peak and replaced a few conditions we grew up with from the 

watch, the alarm clock, the tape recorder, radio tapes, and it 

seems that very soon, we can add cash and wallets to that list. 

Instead of paying with the practice by using cash, Cheque or 

credit cards transactions, a visitor can use a Smartphone to 

pay for a wide variation of services for digital or hard goods. 

Although the concept of using non-coin-based currency 

systems has a long journey, it is only new that the technology 

to assistant such systems has become a large stretch and 

widely used. Our event management system provides us a 

supreme convenience and fast transactions using NFC tags as 

a digital wallet. With a deep understanding of consumer's 

essential needs, Touch & Pay Cashless Payment offers the 

most leading face to adopt any type of event. Some of the key 

features includes speeding up transaction and reduces queues, 

minimize cash handling risks, captures sales databases & 

visitors Insight throughout the event. Event organizers also 

can gain complete direction or control flow and transparency 

with real-time data collection and actionable insights. 
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I. INTRODUCTION 

The project is proposed using NFC technology. This project 

procures a NFC system that can identify registered visitors 

for the event as well as it does all auditing purpose based on 

event management and transactions within it. 

In the classical system of the event management , the 

user have to wait at the registration counter for the enrolment 

or for billing as well as using mobile payment they need store 

credit card and debit card credentials for the payment in the 

android application. Using NFC based system user need not 

to store this data and the transaction is secured. 

In this paper, authors have designed the system for 

the event organizers to manage the event efficiently. When 

the visitors visit the event at the entry point, visitors will be 

given a NFC tag. This NFC tag will be used to have a cashless 

shopping experience. The attendees will have to register their 

credentials such as Name, Address, and Phone number, etc. 

Thus this user registration will be useful at the time of 

purchasing products inside the event. Then the NFC tag needs 

to be recharged at the entry level. The user/visitor has to pay 

for the amount to be recharged in the NFC for purchasing the 

products. 

At the vendor’s side, Vendor participating at the 

event or the exhibition also has to register their details at the 

counter. Vendor needs to have NFC based Android 

Smartphone, which will also have the android application 

installed at its end. This android application will be used for 

the payment of transactions of the visitors purchased products 

at the exhibition. 

Thereafter, visitors select the product which they 

want to purchase. All the product information is display on 

the tab. Visitors select the product from the tab and touch their 

NFC tag on tab and then the total amount is summed up and 

deducted from the visitors NFC tag automatically. 

After such a trouble-free and cashless purchasing of 

the products, successful transactions are made and 

verification is done. Thus, the challenging tasks for event 

organizers of preventing frauds and avoiding long queues are 

accomplished.  

II. RELATED WORK 

Cashless payment ideology are credit cards and debit cards, 

smart cards or other technologies, including Smartphones and 

other mobile devices like RFID, near field communication 

(NFC), or Samsung Pay (MST) for making secure payments. 

Similarly, there has been variation in function where NFC 

was used. 

Some applications like Shopping Mall System and 

Bus ticketing System, etc. These systems use various 

different technologies which include RFID, QR Code, 

Barcodes and many more. In Shopping Mall, it uses NFC to 

buy the products. But the problem with this system is it 

requires that NFC tag should be present on each and every 

products. This becomes redundant and cost of every NFC 

increases. [6] 

Another application for NFC is bus ticketing system 

[3]. In this system, the tickets are issued when the NFC is 

tapped on the ticketing machine. Thus, Bus ticketing 

application is an efficient system for cashless payments. More 

similar applications can be used when traveling to the office, 

or in the concert for issuing the tickets.  

Following table shows the comparison between 

related work in amongst different technologies like RFID, 

Barcode, QR Code and NFC.  

Attribute Barcode QR Code RFID NFC 

Line of Site Required Required Not Required Not Required 

Read Range Several inches to feet Several inches to feet Between 30 feet to 100 feet Less than 20 cm 

Identification 

Most barcode only 

identify only type of 

item (not uniquely) 

QR code can identify each 

item uniquely (Limited up 

to certain value) 

It can uniquely identify 

each item 

It can uniquely 

identify each 

item 

Read/Write Only read Only read Read/ Write Read/ Write 

Technology 

used 
Optical (laser) Optical (laser) RF Radio frequency 

Electromagnetic 

Induction 

Table 1: Technologies used before NFC
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III. MATHEMATICAL MODEL 

Mathematical modelling is used for grading how the system 

is materialized mathematically. It provides extensible i.e. 

mathematical thinking and use of concepts of set theory.  

Following Fig 1. Shows the mathematical model of 

Touch & Pay System. 

 
Fig. 1: Mathematical Model 

The mathematical Equation for the above figure is: 

S = ( N, U, P, V, R ) 

Where, 

N=Set of NFC card given to Visitor 

U=Set of User that register for the event 

P=Set of Products that the Users buy 

V=Set of Vendors 

R=Set of NFC Reader 

IV. TOUCH & PAY SYSTEM 

In proposed system, authors are using Near Field 

Communication (NFC) technology for the cashless payment 

transactions at the events. Let’s get deep about NFC 

Technology and the Touch & Pay System. 

A. Near Field Communication 

Near-field communication (NFC) is a set of communication 

protocols that approve two electronic devices, one of which 

is usually a movable device such as a Smartphone, to secure 

intercommunication by bringing them within 4 cm of each 

other. [12] 

NFC devices are used in contactless payment 

scheme, similar to those used in credit cards and electronic 

ticket smartcards and grant mobile payment to replace/ 

supplement these systems. NFC is used for social networking, 

for sharing contacts, photos, videos or files. NFC-enabled 

devices can act as electronic identification documents and 

keywords. NFC offers a low-speed connection with simple 

setup that can be used to bootstrap more efficient wireless 

association. 

1) NFC Card Simulation 

 This enables NFC-enabled devices such as Smartphones to 

act alike smart cards, allowing users to execute transactions 

such as payment or ticketing. [11] 

2) NFC Reader/Writer 

It enables NFC-enabled devices to read information saved on 

inexpensive NFC tags encapsulated in labels or smart posters. 

[11] 

3) NFC peer-to-peer 

This enables two NFC-enabled devices to communicate with 

each other to exchange knowledge in an adhoc trend. [11] 

B. System Architecture 

The Architecture diagram explains the working of the system. 

Initially, the user will be registered at the counter. He will 

then be provided the NFC tag which he needs to recharge 

some amount in it. User has facilities of ordering the 

products, manage products, and checking the remaining 

balance. Another is the Vendors module, it that he can add 

products, delete products and update orders. He can see all 

the orders of the buyers, and even cancel the orders if not in 

stock and notify them. He also has co-ordination with the 

administrator. He can contact the admin for any help or if 

anything goes wrong. Last is the Admin Module, he is 

responsible for all the management of the event. He manages 

the register requests. He gets the generated reports of the 

number of visitors visiting events, Products purchased by the 

visitors, which vendor has done the maximum sale in a day 

and reports of the total transactions. 

 
Fig. 2: System Architecture 

C. Users Modules 

1) Visitors  

Visitors are the primary users of the system.  Visitor is the 

one who is primarily using the android application. Visitors 

have to register themselves at the entrance. At the entrance, 

he will receive a NFC Tag, which has to be recharged it with 

particular amount. The visitor then can proceed for 

sightseeing and can shop the products in the event. Whenever 

he selects products to buy, he has to just tap his NFC tag on 

the vendors’ tablet. His unique NFC ID will be detected and 

authentication is done.  A UI of products will be displayed on 

his application to select products. A voucher or a bill will be 

generated of all his transactions and after confirmation, 

amount will be deducted from his NFC Tag. 

Visitors can view his detailed transactions, place an 

order and cancel orders as well. He can also see the remaining 

balance on his NFC tag. At the exit, if he has some amount 

remaining on the NFC tag, it will be refunded by the 

organizers. 

2) Administration  

Administration gain complete control and transparency over 

the events. Administrator can generate all the reports from all 

the vendors or merchants of their daily business and sales. If 

any merchant is having maximum sales at the event for the 

day, Administrator can offer him discount percentage. This 

will help the vendors as well as the event organizers to gain 

profits.  
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 Administrator has the handle the register requests 

for the visitors as well as for the merchants. He is responsible 

to provide NFC tags to the visitors and registering them. He 

can see the total transactions of vendors and visitors. 

3) Merchants 

Merchants are the main participants of the event. Initially, 

Merchants has to register themselves to the event organizers. 

Once the registration is successful, Merchants are one of the 

trusted party of the organizers or administration. So, if any 

user’s NFC tag is having minimum balance, merchants have 

facility to recharge visitors NFC tag with their own 

credentials.  

Merchants also have the facilities of adding the 

products so that the users select from it for purchasing. He 

can also delete the products from the list.  He has the facility 

to update or manage the orders. 

D. Algorithm Used 

1) NDEF Exchange Protocol  

The Simple NDEF Exchange Protocol (SNEP) allows an 

application on an NFC-enabled device to interchange NFC 

Data Exchange Format (NDEF) messages with another NFC 

Forum machine when executing in NFC Forum peer-to-peer 

mode. The rules or protocols make use of the Logical Link 

Control Protocol (LLCP) connection-oriented transport state 

to hand over a reliable data exchange. [11] 

2) NFC ID Encryption 

The simple way of protecting NFC payments is to secure the 

NFC Tag ID. Encrypting the NFC ID will help in securing the 

cashless payments. If the NFC tag is lost, it will provide 

security and it will be unlocked only when it is successfully 

authenticated.  In case of losing the NFC Tag, a username and 

password will be recovered using the valid email address 

assigned to the NFC ID.  

V. CONCLUSION & FUTURE SCOPE 

The project uses NFC Tag technology for purchasing of 

products at the Events and to ease the tasks of the event 

organizers. Thus, the queues at the billing counter will be 

reduced and products can be directly purchased from NFC 

enabled Android Smartphone. It also helps the event 

organizer team to gain control and transparency in the event, 

which helps in reducing frauds by the merchants and thefts.  

The Android Application aims to the visitors visiting 

the events who do not want to carry cash everywhere and 

want a hassle free environment. At present, only problem is 

there is low number of NFC enabled Smartphone, but as 

increase in the popularity of NFC technology, it is claimed 

that 70% of the Smartphones manufactured in 2016 were 

NFC enabled. Thus, future of NFC Payments is growing fast 

and emerging in the markets. 

This system may further scaled up to not only on 

Android platform, but also on other mobile operating 

systems. Authors shall also work on providing real time 

reports and statistics of the merchant’s sale to organizer and 

offer them some discounts so that more number of merchants 

are attracted to the event along with the users. 
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