
© June 2025 | IJIRT | Volume 12 Issue 1 | ISSN: 2349-6002 

IJIRT 180666   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      1729 

A Secure and Flexible Blockchain Based Decentralized 

Transaction Online Payment Protocol 
 

 

Prof. S.B.Nazirkar1, Prof. Shah.S.N2, Aditi Tantak3, Komal Halnor4, Shraddha Gadekar5 

1,3,4,5 Dept. of computer engineering, Sharadchandra Pawar College of Engineering and Technology 

Someshwarnagar, Pune 
2HOD of computer engineering Sharadchandra Pawar College of Engineering and Technology 

Someshwarnagar, Pune 

 

Abstract— This paper proposes a secure and flexible 

blockchain-based decentralized online payment protocol 

designed to enable fast, transparent, and low-cost 

transactions while maintaining user privacy and 

scalability. The protocol leverages a hybrid blockchain 

model combining public and private chains to enhance 

decentralization and transaction speed. It utilizes smart 

contracts for automated payments, tokenization for 

multicurrency support, and off-chain payment channels 

for scalability. Key security features include multi-

signature wallets, encryption, and privacy protocols like 

zero-knowledge proofs. The solution supports seamless 

integration with existing payment gateways and cross-

chain interoperability, offering a scalable, secure, and 

userfriendly system for decentralized online payments. 

 

Keywords— Blockchain, Transaction, Security system, 

Privacy, Verification system, Banking Security, Online 

Payments, Bitcoin, Smart contract, Protocol. 

 

I. INTRODUCTION 

 

Blockchain is a compelling technology that is getting 

into every industry from banking, medicine to 

government sector. Because of security concern 

banking domain mostly use blockchain technology. 

The Indian banking system is the most complicated 

bank payment system in this world. It is based on 

real time gross settlement system Which follows a 

central server mechanism where all the personal 

information of account holders, bank balance, and 

all necessary information related to bank are stored. 

All branches of bank are connected to central server 

from which every branch retrieves personal 

information, bank balance and history of a customer 

from the server itself. Failure or modification in the 

central server causes all banks to fall down which 

results in great loss and causing large amount of 

processing time and cost. Considering all the issues 

of the current centralized banking system, the 

proposed blockchain based decentralized 

mechanism will provide a banking system in a cost 

efficient and secure way. [1]. 

 

Blockchain technology helps in the development of 

a decentralized network where transactions are 

tracked and managed in the distributed ledger. 

Such characteristics of blockchain make it possible 

for various financial applications in terms of security 

and also reduce paper dependence. Therefore, the 

main aim of this article is to develop a proto col for 

financial data processing with secured routing and 

intelligent learning capabilities. It offers a machine 

learning based solution to learn the nodes’ 

information from the neighbors’ tables and store the 

updated information in its memory. Moreover, 

blockchain technology in the proposed protocol 

increases the reliability of financial data when it is 

transmitted on insecure devices. [3]. 

 

The demand within societies, for technologies 

related to the public interest, is increasing. Both 

government and private-sector concerns put in a 

critical position technology that can promote social 

change and bring public benefits. There are even 

programs and initiatives related to public interest 

technology inside for-profit corporations. As a part of 

the function of technology, public interest also 

shows its value. State governments and citizens’ 

collective actions can shape a social inclination of 

technological development toward the public 

interest. Bruce pointed out that society needs a 

group of scientists with public interest values. Such a 

group would combine technological expertise with a 

general interest focus through policy making, 

executing tech projects for public profit, and a 

traditional technologist for an organization with a 

public benefit. [4]. 

 

This paper presents a survey of secure and flexible 

blockchain-based decentralized transaction 

protocols designed to address the inherent 
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limitations of conventional payment systems. The 

protocols explored in this survey combine various 

blockchain innovations, including hybrid 

architectures, smart contracts, off-chain solutions, 

and privacy-enhancing techniques like zero-

knowledge proofs, to enable fast, secure, and cost-

effective online payments. The goal of this survey is 

to explore how blockchain can redefine the 

landscape of online payments, offering a more 

secure, transparent, and accessible framework for 

both consumers and merchants. 

 

The rapid growth of digital payments has highlighted 

the inefficiencies, security risks, and high costs 

associated with traditional centralized payment 

systems. 

 

II. SYSTEM ARCHITECTURE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. System Architecture 

 

A. Blockchain Architecture 

 

The Anatomy of the Blockchain architecture: The 

blockchain architecture consists of a few 

fundamental concepts like decentralization, digital 

signature, mining and data integrity. 

 

• Decentralization: Rather than one central 

authority overpowering others in the ecosystem, 

blockchain explicitly distributes control 

amongst all peers in the transaction chain. 

 

• Digital signature: Blockchain enables an 

exchange of transactional value using public 

keys by the mechanism of a unique digital sign 

i.e. code for decryption known to everyone on 

the network and private keys known only to the 

owner to create ownership. 

• Mining: In a distributed system every user 

mines and digs deep into the data which is then 

evaluated according to the crypto graphic rules 

and it also acknowledges miners for 

confirmation and verification of the 

transactions. • Data integrity: Complex 

algorithms and agreement among users ensures 

that transaction data, once agreed upon, cannot 

be tampered with and thus remains unaffected. 

Data stored on blockchain acts as a single 

version of truth for all parties involved hence 

reducing the risk of fraud. 

 

III.    METHDOLOGY 

 

This paper surveys the design and methodology of a 

secure and flexible blockchain-based decentralized 

payment protocol Smart contracts automate 

transactions, while off- 

 

chain solutions like state channels enhance 

scalability and reduce fees. Privacy is ensured 

through techniques like zero knowledge proofs and 

multi-signature wallets, and cross chain 

interoperability allows for multi-currency support. 

This approach offers a secure, cost-effective, and 

scalable solution for decentralized online payments. 

 

A. Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The main purpose of a use case diagram is to show 

what system functions are performed for which 

actor. Roles of the actors in the system can be 

depicted. So in below Diagram, We have represented 

how User will Intact with the system and which type 

type of actions he can Do and How System will 

React as per his action 
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IV. RESULTS 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

V. ADVANTAGES 

 

• Enhanced Security: Blockchain’s cryptographic 

nature ensures secure transactions, reducing 

fraud and data breaches. 

 

• Decentralization: Removes intermediaries (e.g., 

banks, payment processors), reducing costs and 

improving transaction speed. 

 

• Transparency: All transactions are recorded on 

a public ledger, offering transparency and 

auditability. 

 

• Improved Privacy: Blockchain protocols can 

maintain user privacy while ensuring secure 

and verifiable transactions. 

 

• Reduced Transaction Fees: Without 

middlemen, transaction fees are significantly 

lower compared to traditional payment 

systems. 

 

• Global Accessibility: Blockchain-based 

payments can be made across borders without 

relying on currency exchange or national 

financial systems. 

 

VI. CONCLUSION 

 

The main goal of this paper was to determine 

whether two offline parties can proceed with 

blockchain-based offline payments without 

sacrificing security and flexibility. Our work shows 
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that there is a definite need for secure and flexible 

offline payment solutions that improve the user 

experience and widen the adoption of blockchain 

technology.[2]. Current banking system is based on 

the centralized architecture which can’t handle the 

digital revolution happening. The proposed method 

is designed for implementing a decentralized 

banking system by adopting blockchain on existing 

banking infrastructure.[1]. This work proposed a 

protocol using machine learning techniques and 

integrating blockchain technology to increase 

financial security.[3]. 
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