j.-t’ 1Y
@REM‘E}
< Journal

R

Volume: 09 Issue: 12 | Dec - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

IPR Management Using Blockchain

Nithin C', Nithin N2, Pavan Adithya V3, Praveen Kumar R*, Prof. Sampada S. Kapse®

1234 Dept. of Information science and Engineering, AMC Engineering college. Bengaluru, Karnataka, India

S Assistant Professor, Dept. of Information science and Engineering, AMC Engineering college. Bengaluru,

Karnataka, India

Emails: nithinking2707@gmail.com’, nn6112207@gmail.com’, pavanadithyav@gmail.com@gmail.com’,

praveenkumarr02024@gmail.com®, Sampada.kapse@amceducation.in

5

Abstract

In recent years, the protection and management of
Intellectual Property Rights (IPR) have become
challenging due to the rapid growth of digital content,
ownership disputes, and lack of transparency in
traditional systems. Most existing IPR management
frameworks rely on centralized authorities and
manual verification processes, which are inefficient,
time-consuming, and vulnerable to tampering.

This paper introduces IPR Management Using
Blockchain, a decentralized system designed to
securely register and manage intellectual property
assets. The system uses blockchain technology to
ensure immutability, transparency, and tamper-proof
ownership records. Smart contracts are employed to
automate I[P registration, ownership verification,
licensing, and royalty distribution without third-party
involvement. The proposed system enables creators to
securely register digital assets and provides verifiable
proof of ownership through cryptographic hashing
and distributed ledgers. Experimental evaluation
shows improved security, transparency, and
efficiency compared to traditional IPR management
approaches. The blockchain-based IPR system offers
a scalable and reliable solution for modern digital
rights protection.

Keywords: Blockchain; Intellectual Property Rights;
Smart Contracts; Digital Ownership; Decentralized
Ledger chatbot

1. INTRODUCTION
1.1. Overview

Healthcare Intellectual property rights management
has become a key requirement in today’s digital
society, especially as creators face increasing
challenges due to unauthorized duplication,
ownership disputes, and lack of transparent
verification systems. Many creators depend on
centralized authorities or legal intermediaries, which
often leads to delays, high costs, and limited
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accessibility. Traditional IPR systems and manual
verification mechanisms fail to provide tamper-proof
ownership records, resulting in disputes and in
efficiencies. Recent developments in blockchain
technology have enabled decentralized, immutable, and
transparent record-keeping systems. By leveraging
blockchain and smart contracts, ownership verification
and rights enforcement can be automated securely.
Building upon these advancements, this paper presents
IPR Management Using Blockchain, a decentralized
system for secure intellectual property registration,
ownership  verification, licensing, and royalty
management within a unified framework.

framework.
1.2. Objectives
Major goals of this project:

e The objectives of this paper are to present the
design of a blockchain-based intellectual property
management system that ensures secure ownership
verification using immutable ledgers.

e To enable decentralized registration and
management of intellectual property assets without
reliance on centralized authorities.

e To automate intellectual property registration,
licensing, and ownership transfer through smart
contracts.

e To reduce dependency on centralized authorities
and intermediaries.

e To enhance transparency, security, and trust in
intellectual property transactions.

1.3. Purpose, Scope, and Applicability

1.3.1. Purpose

The purpose of this project is to develop a secure and
transparent intellectual property management system
that overcomes the limitations of traditional IPR
frameworks. By integrating blockchain technology,
the system aims to provide verifiable ownership
records and automated enforcement mechanisms for
digital intellectual assets.
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1.3.2. Scope
The scope of the proposed system includes:

e Registration of digital intellectual property
assets.

e Generation of cryptographic hashes for asset
authentication.

e Blockchain-based storage of ownership
metadata and timestamps.

e Smart contract-driven licensing and royalty
management.

e Transparent ownership verification and audit
trails.

1.3.3. Applicability

The proposed IPR Management Using
Blockchain system can be effectively applied
across a wide range of domains where secure
ownership  verification, transparency, and
protection of intellectual assets are essential. Its
decentralized  architecture and  automation
capabilities make it suitable for both individual
creators and large organizations.

e Digital Content Creation Platforms: The
system can be used by artists, musicians,
photographers, and video creators to register their
digital content on the blockchain, ensuring tamper-
proof proof of authorship. It helps prevent
unauthorized duplication and enables transparent
licensing and royalty distribution.

e Software Development and IT Industry:
Software developers and organizations can use the
platform to protect source code, applications, and
algorithms. Blockchain-based ownership records
provide verifiable proof during licensing, audits,
and legal disputes, while smart contracts automate
usage rights and revenue sharing.

e Academic and Research Institutions:
Researchers and educational institutions can
register research papers, patents, datasets, and
innovations to establish originality and authorship.
This ensures academic integrity and simplifies
intellectual ~ property verification during
publications, funding reviews, and collaborations.
e Patent, Copyright, and Trademark
Authorities: Government and regulatory bodies
can integrate the system as a digital verification
layer to enhance transparency in IP registration and
dispute resolution. Immutable records support
faster verification and reduce dependency on
manual documentation

e Startups and Innovation Ecosystems:
Startups can use the platform to securely register

ideas, prototypes, and designs, increasing trust
among investors and partners. Blockchain-based
proof of ownership strengthens credibility during
funding, partnerships, and commercialization.

e Legal and Dispute Resolution Systems:
Legal professionals and courts can rely on
blockchain-stored ownership records as verifiable
digital evidence in intellectual property disputes.
The transparent audit trail supports faster and more
reliable decision-making.

e Global and Cross-Border IP Management:
Since blockchain is decentralized and not restricted
by geographical boundaries, the system supports
global intellectual property registration and
verification, making it suitable for cross-border
licensing and international collaborations.

2. LITERATURE REVIEW

2.1. Introduction

A literature survey involves reviewing existing
research related to intellectual property rights
(IPR) management and blockchain technology.
Traditional IPR systems mainly rely on
centralized authorities and manual verification,
which often leads to delays, lack of transparency,
and ownership disputes. Recent research
highlights blockchain as a promising solution to
overcome these limitations due to its
decentralized and tamper-proof nature.

2.2. Review of Existing Works Survey

The Several studies have explored the use of
blockchain technology for managing intellectual
property. Researchers have shown that
blockchain’s immutable ledger and
timestamping features can provide reliable proof
of ownership and creation time. By storing
cryptographic hashes of intellectual assets on the
blockchain, ownership records become secure
and verifiable. Smart contracts have been widely
studied for automating intellectual property
processes such as licensing, ownership transfer,
and royalty distribution. These studies indicate
that smart contracts reduce dependency on
intermediaries and improve efficiency. Some
researchers also propose using decentralized
storage systems to handle large digital files while
maintaining  integrity through blockchain
references.

However, existing solutions often focus on
specific features and lack an integrated
framework  that  combines  registration,
verification, and royalty management in a single
system.
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2.3. Limitations of Existing Systems

e  Most traditional IPR management systems rely on
centralized authorities, leading to lack of transparency
and trust issues.

e  Manual verification and documentation processes
make I[P registration and validation slow and time-
consuming.

o Centralized databases are vulnerable to data
breaches, manipulation, and single-point failures.

e  Existing systems provide limited or no automation
for licensing, ownership transfer, and royalty
distribution.

e  Difficulty in providing tamper-proof and immutable
proof of ownership for digital intellectual assets.

e Blockchain-based solutions proposed in literature
often focus only on ownership proof and lack an
integrated end-to-end framework.

e High implementation complexity and scalability
issues restrict real-world deployment.

e Legal acceptance and interoperability with existing
IPR laws remain unresolved challenges.

2.4 Research Gap

The literature indicates a clear gap in the
development of a unified and practical blockchain-
based intellectual property management system.
Existing solutions often address individual aspects
such as ownership verification or content storage
but fail to integrate registration, verification,
licensing, and royalty management into a single
framework. There is also limited focus on role-
based access control, transparent audit trails, and
user-friendly implementation. Therefore, there is a
need for a secure, scalable, and automated IPR
management system that leverages blockchain
technology to provide tamper-proof ownership
records, smart contract-based rights enforcement,
and transparent intellectual property management.
This project aims to bridge this gap by proposing an
integrated blockchain framework suitable for real-
world application.

3. PROBLEM STATEMENT

The limitations of traditional intellectual property
rights management systems have become
increasingly evident with the rapid growth of digital
content. Most existing frameworks rely on
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centralized authorities and manual processes,
making them slow, costly, and vulnerable to
tampering. Creators often face difficulties in
proving ownership, preventing unauthorized
duplication, and resolving disputes due to the
absence of immutable records. Centralized
databases are susceptible to data breaches and
manipulation, while the lack of automation
increases reliance on intermediaries. Although
blockchain technology offers decentralization and
transparency, its adoption in practical IPR systems
remains limited. There is a need for a secure,
automated, and scalable blockchain-based IPR
management framework that ensures reliable
ownership verification and transparent rights
enforcement.

4. RELATED WORKS

Intellectual Property Rights (IPR) management
systems have traditionally relied on centralized
registries and legal authorities to record ownership
and enforce rights. These systems mainly use
manual verification and documentation processes,
which often result in delays, high administrative
costs, and limited transparency. Such approaches
are prone to ownership disputes and are inefficient
in handling large volumes of digital intellectual
assets. However, most existing blockchain-based
IPR solutions focus on isolated functionalities such
as ownership proof or content registration. There is
a lack of comprehensive systems that integrate
registration, verification, licensing, and royalty
management into a single framework. Scalability
and real-world deployment challenges further
restrict practical adoption. These limitations
highlight the need for an integrated, secure, and
automated blockchain-based IPR management
solution.

4. PROPOSED SOLUTIONS

Beyond the limitations of traditional centralized
intellectual property rights (IPR) management
systems, we propose a unified blockchain-based
framework  for intellectual property
management, namely [IPR Management Using
Blockchain. Unlike conventional systems that
rely on manual verification and centralized
authorities, the proposed system leverages
decentralized blockchain technology and smart
contracts to ensure secure, transparent, and
tamper-proof management of intellectual assets.
The framework is adaptable to various types of
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digital intellectual property and supports
scalable, trustless ownership verification and
rights enforcement. The proposed framework
comprises multiple interconnected phases that
together provide comprehensive intellectual
property rights management:

e Blockchain-Based IP Registration: This
phase enables creators to register intellectual
property assets by generating cryptographic hash
values of digital content. These hashes, along
with ownership metadata and timestamps, are
stored on the blockchain, providing immutable
and verifiable proof of authorship.

e Smart Contract-Driven = Ownership
Verification: Once an IP asset is registered,
smart contracts automatically verify ownership
by validating blockchain records. This eliminates
manual intervention and ensures transparent,
rule-based ownership confirmation.

e Licensing and Rights Management: This
phase allows creators to define usage rights,
licensing terms, and access permissions through
smart contracts. Automated execution ensures
that licensing agreements are enforced accurately
without third-party involvement.

e Royalty Distribution and Transaction
Tracking: Smart contracts manage royalty
calculations and distribution among stakeholders
based on predefined conditions. All transactions
are recorded on the blockchain, ensuring
transparency and traceability.

e Counterfeit Detection and Integrity
Verification: By comparing cryptographic
hashes, the system can detect unauthorized
duplication or modification of intellectual
property assets, thereby preventing
counterfeiting and misuse.

¢ Role-Based Access and Validation:

The system supports multiple roles such as
creators, consumers, and validators within a
consortium blockchain network. Role-based
access control enhances trust and governance in
IP validation processes.

e Audit Trail and Dispute Resolution
Support: All IP-related activities, including
registration, transfers, and licensing, are
permanently recorded on the blockchain. This
provides a reliable audit trail that can assist in
dispute resolution and legal verification.

6. STSTEM ARCHITECTURE

Figure 1. The IPR Management Using
Blockchain system follows a modular client—server
architecture implemented as a web-based
application. Users interact with the system through
a secure web interface to register, verify, and
manage intellectual property assets. Secure
authentication and role-based access control ensure
that only authorized users can perform specific
operations.

The application layer handles business logic and
processes user requests. When an intellectual
property asset is submitted, the system generates a
cryptographic hash to uniquely identify the asset.
This hash, along with ownership metadata and
timestamps, is forwarded to the blockchain layer for
secure storage and verification.

The blockchain layer maintains an immutable
distributed ledger that records ownership details,
transaction history, and licensing activities. Smart
contracts deployed on the blockchain automate
ownership verification, licensing enforcement, and
royalty distribution based on predefined conditions.
Optional off-chain or decentralized storage can be
integrated for handling large digital files while
maintaining  integrity  through  blockchain
references.

This layered architecture ensures security,
transparency, scalability, and trust in intellectual
property rights management.
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Figure 1. System Architecture of the IPR

Management Using Blockchain
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4.4. Content Consumer

It The content consumer is the user or entity that
requests access or usage rights for the registered
intellectual property. The consumer interacts
with the system to obtain licensed access to the
content.

4.5 Smart Contract Triggering

When a consumer requests access, the request
automatically triggers the smart contract
associated with the intellectual property. This
ensures that licensing rules are enforced
transparently and consistently.

4.6 Smart Contract Engine

The smart contract engine contains predefined
licensing conditions such as usage permissions,
duration, pricing, and royalty terms. It validates
ownership, verifies access rights, and executes
agreements without the involvement of
intermediaries.

4.7 Royalty Distribution

Based on the licensing conditions, the smart
contract calculates the royalty amount for the
content usage. This ensures fair and accurate

The content creator represents the individual or
organization that owns the intellectual property,
such as software, documents, images, music, or
digital designs. The creator initiates the process
by submitting the work to the system for
ownership registration and protection.

4.2. IP Registration Process

During registration, the submitted content is
processed to generate a cryptographic hash value.
This hash uniquely represents the intellectual
property without exposing the original content,

compensation according to the predefined rules.

4.8 Digital Wallets

The calculated royalties

are automatically

transferred to the digital wallets of the content
creator and other stakeholders. This guarantees

timely, transparent, and
distribution.

securc

payment

4.9 Audit Trail and Transparency

All activities, including registration, licensing

ensuring confidentiality and authenticity.

4.3. Blockchain Network (DLT)

requests, smart contract execution, and royalty
payments, are permanently recorded on the
blockchain. This creates a complete audit trail
that supports transparency, accountability, and

The blockchain network acts as a decentralized
and immutable ledger. It stores ownership
details, cryptographic hashes, timestamps, and
transaction records. Once data is recorded on the
blockchain, it cannot be modified, providing
tamper-proof proof of ownership.
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dispute resolution.
5. METHODOLOGY

The methodology of the
Management Using Blockchain
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proposed

system
structured to ensure secure intellectual property
registration, transparent ownership verification, and

IPR
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automated licensing and royalty management using
blockchain technology.

e Data Collection: The system collects
intellectual property metadata such as title,
creator  details, asset type, ownership
information, and licensing terms. Digital assets
such as documents, images, software, or
multimedia files are submitted by creators for
registration.

e Preprocessing of Data: The -collected
metadata is validated and structured by removing
inconsistencies, standardizing input formats, and
ensuring completeness of ownership details. This
preprocessing step improves accuracy and
reliability during registration and verification.

e Cryptographic Hash Generation:
Each intellectual property asset is processed to
generate a unique cryptographic hash value. This
hash acts as a digital fingerprint of the asset and
ensures integrity without exposing the original
content.

e Blockchain and Smart Contract
Deployment: Ownership metadata, hash values,
and timestamps are stored on the blockchain
ledger. Smart contracts are deployed to define
ownership rules, licensing conditions, and
royalty distribution mechanisms.

e Ownership Verification and Licensing
Processing: When an access or licensing request
is made, smart contracts automatically verify
ownership and validate licensing terms based on
stored blockchain records, eliminating manual
intervention.

e Royalty Calculation and Distribution:
The smart contract calculates royalty amounts
according to predefined rules and automatically
transfers payments to the digital wallets of
content creators and stakeholders.

e Testing and Deployment: The system is
tested using multiple intellectual property
scenarios to evaluate security, transparency,
transaction accuracy, and performance. After
validation, the system is deployed as a web-based
application integrated with a blockchain
network.

Figure 1: Flow chart of IPR Management Using
Blockchain
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FIGURE 1. Working Flow of IPR Management
6. WORKING

The Working of the proposed IPR Management
Using Blockchain system begins with the
submission of an intellectual property asset by a
creator through the web-based interface. The
creator uploads the digital content along with
required metadata such as title, description, and
ownership details. This information is then
processed to generate a cryptographic hash,
enabling secure and unique identification of the
intellectual asset.

After completing the initial processing, the system
follows different operational paths depending on
the type of request:

e [P Registration Processing: When a creator
registers a new intellectual property, the system
generates a cryptographic hash of the content and
stores the hash along with ownership metadata and
timestamps on the blockchain. This ensures
immutable proof of ownership and prevents
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unauthorized modification.

e Ownership Verification Processing: When
verification is requested, the system compares the
submitted hash with the blockchain-stored records.
Matching results confirm ownership authenticity,
enabling transparent and tamper-proof verification
without manual intervention.

e Licensing and Access Control Processing:
When a content consumer requests access or
licensing rights, the system invokes smart contracts
that validate usage permissions, licensing duration,
and access rules based on predefined conditions.

e Smart Contract Execution:

Smart contracts automatically enforce licensing
agreements and initiate transactions once
conditions are satisfied. This eliminates the need
for intermediaries and ensures rule-based
execution.

e Royalty Distribution Operation:

After successful licensing validation, the system
calculates royalty amounts and transfers
payments directly to the digital wallets of content
creators and stakeholders. All transactions are
recorded on the blockchain to maintain a
transparent audit trail.

7. RESULT AND DISCUSSIONS
7.1. Results

The proposed system was evaluated using
functional testing and multiple intellectual
property usage scenarios. The blockchain-based
framework successfully registered intellectual
property assets and generated immutable
ownership records. Smart contract execution for
ownership verification and licensing worked
reliably under different test cases. The use of
cryptographic hashing and distributed ledger
technology  ensured accurate  ownership
validation = and  prevented  unauthorized
modifications.  Compared to  traditional
centralized approaches, the system demonstrated
improved security, transparency, and efficiency
in handling intellectual property transactions.

7.2. Discussions

The decentralized architecture significantly reduced
dependency on intermediaries and manual
verification processes. Automated smart contract
execution enabled transparent licensing
enforcement and timely royalty distribution to
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content creators. The immutable blockchain ledger
provided a reliable audit trail for ownership
verification and dispute resolution. Overall, the
system improved trust, traceability, and scalability
in intellectual property rights management, making
it suitable for real-world digital content protection
and licensing environments.

CONCLUSION

This paper introduced IPR Management Using
Blockchain, a secure and decentralized framework
designed for effective intellectual property rights
management. The system integrates blockchain
technology, cryptographic hashing, and smart
contracts to provide transparent and tamper-proof
handling of intellectual property assets. By enabling
secure registration, ownership verification, and
licensing, the proposed system reduces dependency
on centralized authorities and manual processes.
The immutable nature of the blockchain ledger
ensures reliable proof of authorship and transaction
traceability. The proposed system demonstrates that
blockchain technology is effective in designing
scalable and trustworthy intellectual property
management systems for modern  digital
environments.
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