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Abstract— In this digital era, users have multiple accounts 

across multiple banks.  User’s wallet, probably carry couple 

of payment cards. All of the payment card are is not in use 

every time, but then too many people need to carry all those 

payment cards for their needs. This makes people’s wallet 

too bulky and risky to carry.  Smart Payment Solution for 

Cards is   a solution to combine all cards-in-one payment 

card. This will combine all accounts payment card services 

into one centralized payment card. This will ease out user 

management of multiple payment cards. This solution 

combines payment services of users multiple account into 

one smart payment card. This solution for cards will help 

users in easily managing payment card for multiple bank 

accounts. User will be able to easily manage card services 

like temporary/permanently blocking and changing PIN for 

different card accounts linked via single card. 

Keywords: Smart Cards, Manage Card Services, bulky 

Wallet 

I. INTRODUCTION 

The world of payments one or the other changes every year, 

right now it appears that digital payment is all the rage. The 

application of information and communication technology to 

payments, both in the corporate and public sectors has now 

become a huge business on a global scale.  The world of 

mobile gadgets is converging with an always available 

Internet facility. Cashless Payment is now possible with 

portable technologies like laptops, mobile phones. Smart 

Payment tech has now emerged as a new wave of 

development, based on the use of mobile devices combined 

with cards and applications. It focuses on the mobility of the 

payments with portable technologies. 

In the past 10 years, Digital Payment tech has 

developed significantly. There are various types of Digital 

Payment options available like Net Banking, Debit Card 

Payment, Credit Card Payment, UPI payments, etc. which 

has increased cashless payments. This has made end user to 

carry out safe payments using any of the digital payment 

tech. This has made end user payments more safe and secure 

by not carrying cash. 

In Net Banking, for doing payments end user need 

to remember login id and password of his account. User can 

use net banking facility for doing payment to various e-

commerce websites, institutions, etc. If user want to do 

payment to third person, he need to have various 

information related to bank to account of third person, then 

only he can do payment. 

In Credit/Debit Card, card is linked with particular 

bank account. End user need not know information of bank 

account of third person for payments. End user can 

swipe/dip card on any point-of-sale terminal to do payments 

on any shops. End user may enter only Credit/Debit Card 

information for doing payments to various e-commerce 

websites. Credit/Debit Card payment do not need internet 

access every time for doing payments. 

In UPI payments, end user can do payments with 

the help of mobile using UPI id which is linked with   bank 

account through any payment application.  End user can do 

payment with the help of UPI id linked with QR code UPI id 

itself. UPI payments are done through mobile 

phones/laptop/computers. UPI payments need internet 

facility every time for doing payments. 

Nowadays, user uses card payment services 

multiple times a day. Many users have multiple accounts 

with various banks. If user needs to use multiple cards for 

payment, he needs to carry multiple debit cards with him 

and handling multiple debit card details for transactions is 

not easy task.   No mechanism is available to control theft 

related issues in current debit card system. Users cannot 

change status of debit card as Active/Inactive. Hence, users 

have to contact respective bank for such concerns. This 

process is complicated as well as time consuming. 

The application of information and Communication 

technology to payments has now became a huge business on 

global scale. Cashless Payment is now possible with 

portable technologies like laptop, mobile phones. Payment 

became smarter by the combination of both debit cards with 

Applications. It focuses on mobility of payments using smart 

devices and its Applications. By using Application, we can 

manage multiple Accounts. 

By using smart cards all the debit cards are 

combined as one cards with all the different offers provided 

by service providers. It is more secure than other services. 

Smart Payment Services for Cards provides a revolutionary 

mutli- card technology. It incorporates all of the payment 

cards in wallet into single card. It provides an easy way 

for all users link their account’s payment services within 

single card. Also works just like any other regular payment 

card. Card security can be managed via single platform 

which will help user to deal with any type of theft or fraud 

related concerns anytime. This concept simplifies many 

functionalities for which the user needs to contact Bank/visit 

ATM machines through the app and increases user’s 

convenience. 

In this project, we are focusing on providing safe 

and secure platform for managing several payment card 

through mobile platform. End user will be able to do 

payment from several debit/credit card from single card. 

User will be change payment card with the help Internet. 

End user will be able manage various services for multiple 

card through mobile platform. End user will be able to 

watch/download transactions statement for multiple 

statement through single mobile platform. 

II. ARCHITECTURE 

System Architecture of Smart Payment Application for 

Cards explains the flow of processes of the application. It 

shows all the modules which are part of the application. It 

explains all the activities of the application. It explains 
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appli- cation flow from the start till the end. There are 

various process involved in the system are as follows: 

 
Fig. 1: Application 

1) Registration: 

Setting ID and Password for account to manage multiple 

payment card. 

2) Login: 

To change current payment card with desired card for 

payment and also for managing various services for cards 

added. 

3) Add Card: 

For adding multiple cards for payment purpose. 

4) Delete Card: 

For deleting cards which were added for pay- ment purpose. 

5) Managing Card: 

For enabling/disabling services of Smart Pay- ment Card. 

6) Managing Payment Card Services: 

To manage various services for multiple cards like 

enable/disable card, statement, etc. 

In Application, all the cards are stored in a single 

application and controlled and managed by using application 

and used by a single Smart Card which has all same features 

like regular cards. 

 
Fig. 2: Application Flow 

The User have to select the desired card to swap 

current card details with desired card details for payments. 

The Second window is to add or delete the cards and display 

all cards. 

All the transaction history of the Cards is stored as 

a summery which can be managed by the application. 

All the services of the cards is managed in the application. 

III. ALGORITHM AND MATHEMATICAL MODEL 

A. Algorithm 

Luhn Algorithm for Debit Card Number Verification: 

The Luhn algorithm or Luhn formula also known as the 

modulus 10 algorithm, named after its creator, IBM scientist 

Hans Peter Luhn is a simple checksum formula used to 

validate a variety of identification numbers, such as credit 

card numbers, IMEI numbers, National Provider Identifier 

numbers. The algorithm is in the public domain and is in 

wide use today. It is specified in ISO/IEC 7812-1. [1] It is 

not intended to be a cryptographically secure hash function; 

it was designed to protect against accidental errors, not 

malicious attacks. Most credit cards and many government 

identification numbers use the algorithm as a simple method 

of distinguishing valid numbers from mistyped or 

otherwise Incorrect numbers. 

 
Fig. 3: Luhn Algorithm 

− It is based on principle of modulo and arithmetic and 

digital roots. 

− First start with the rightmost digit. 

− Multiply every second digit by 2. 

− If the result in step 2 is more than one digit, add them   

up. 

− Add the resulting digits to digits at the odd positions. 

 
Assume an example of an account number 

“7992739871” that will have a check digit added, making it 

of the form 7992739871x: 

The check digit (x) is obtained by computing the 

sum of the sum digits then computing 9 times that value 

modulo 10 (in equation form, ((67 × 9) mod 10)). 

In algorithm form: 

− Compute the sum of the sum digits (67). 

− Multiply by 9 (603). 

− 603 mod 10 is then 3, which is the check digit. Thus, 

x=3. 

This makes the full account number read 

79927398713. 
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Double every second digit, from the rightmost: (1×2) = 2, 

(8×2) = 16, (3×2) = 6, (2×2) = 4, (9×2) = 18. 

Sum all the individual digits (digits in parentheses 

are the products from Step 1): x (the check digit) + (2) + 7 + 

(1+6) 

+ 9 + (6) + 7 + (4) + 9 + (1+8) + 7 = x + 67. 

If the sum is a multiple of 10, the account number 

is possibly valid. Note that 3 is the only valid digit that 

produces a sum (70) that is a multiple of 10. 

Thus these account numbers are all invalid except 

possibly 79927398713 which has the correct check digit. 

B. Mathematical Model 

We build the mathematical model of our proposed system 

based on the results in [2]. We created application strategy. 

Let S is the System S = I, F, O, Success, Failure. 

− I = Input = I1, I2; I1 = Card Details; 

I2 = Debit Card Details; 

 

− F = Functions = F1, F2, F3, F4, F5; F1 = Register; 

F2 = Login; 

F3 = Add/Remove Debit card Details; 

F4 = Enable/Disable Debit Card Services;  

F5 = Enable/Disable Smart Card Services;  

F6 = View/Download Statement; 

− Success: Debit Card added/managed properly. 

− Failure: Debit Card not added/managed properly. App 

Failure. 

IV. PAYMENT PROCESS 

− Payment process for Smart card is same as any normal 

debit card/credit card. Before doing any payment, end 

user may change debit card details. After selecting the 

card for payment, the payment process may work as 

standard process as follows [4]: 

− The customer pays with MasterCard. The customer pur- 

chases goods/services from a merchant. 

− The payment is authenticated. The merchant point-of-

sale system captures the customer’s account 

information and securely sends it to acquirer. 

− The transaction is submitted. The merchant acquirer 

asks MasterCard to get an authorization from the 

customer’s issuing bank. 

− Authorization is requested. MasterCard submits the 

trans- action to the issuer for authorization. 

− Authorization response. The issuing bank authorizes the 

transaction and routes the response back to the 

merchant. 

− Merchant payment. The issuing bank routes the 

payment to the merchant’s acquirer who deposits the 

payment into the merchant’s account. 

 
Fig. 4: Application 

V. CONCLUSIONS 

Nowadays, user uses card payment services multiple times a 

day. Many users have multiple accounts with various banks. 

If user needs to use multiple cards for payment, he needs to 

carry multiple debit cards with him. No mechanism is 

available to control theft related issues in current debit card 

system. Users cannot change status of debit card as 

Active/Inactive. Hence, users have to contact respective 

bank for such concerns. This process is complicated as well 

as time consuming. 

By Smart Payment Application for Cards concept, 

users can centralize their debit cards of multiple banks into 

one card. This concept will let user link multiple bank 

account’s debit cards into one card for payments.  Card 

security can be managed via single platform which will help 

user to deal with any type of theft or fraud related concerns 

anytime. This concept simplifies many functionalities for 

which the user needs to contact Bank/visit ATM machines 

through the app and increases user’s convenience. 
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