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Abstract—The rapid growth of digital content creation has intensified challenges related to intellectual 

property (IP) protection, including unauthorized distribution, plagiarism, and lack of transparent 

ownership tracking. Traditional IP management systems are often centralized, time-consuming, and 

vulnerable to manipulation. This paper explores the application of blockchain technology as a 

decentralized and secure solution for protecting digital content rights. Blockchain enables immutable 

timestamping, transparent ownership records, and smart-contract automation, allowing creators to 

register, verify, and monetize their work efficiently without relying on intermediaries. By leveraging 

cryptographic hashing and distributed ledgers, the system ensures data integrity and prevents unauthorized 

alterations, and smart contracts facilitate automatic royalty distribution and licensing agreements, 

enhancing trust between creators and consumers. The system is further strengthened with Artificial 

Intelligence, which monitors digital content across platforms and detects plagiarism, duplication, or 

unauthorized usage, classifying content usage as authorized or unauthorized. The proposed approach 

highlights how blockchain can empower content creators by providing proof of ownership, reducing 

infringement risks, and streamlining rights-management processes. The prototype is implemented in Python 

with a Django or Flask web application, cryptographic hashing for digital fingerprints, a blockchain-based 

distributed ledger for ownership records, and AI-based content monitoring, and was validated through 

functional, integration, and acceptance test cases that all passed. Despite challenges such as scalability, 

regulatory concerns, and adoption barriers, blockchain-based IP protection presents a promising 

framework for the future of digital content security and ownership management. 

Keywords—Blockchain; Intellectual Property Protection; Content Creators; Smart Contracts; 

Cryptographic Hashing; Digital Rights Management; Artificial Intelligence; Plagiarism Detection. 

I.  INTRODUCTION 

The rapid growth of digital technologies and the widespread use of the internet have revolutionized the 

way content is created, distributed, and consumed. Content creators, including artists, writers, musicians, 

photographers, and software developers, now have global platforms to showcase and monetize their work. 

However, this digital transformation has also introduced significant challenges in protecting intellectual 

property (IP) rights. Unauthorized copying, plagiarism, piracy, and content manipulation have become 

increasingly common, leading to financial losses and reduced recognition for original creators. 
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Intellectual property protection is essential for encouraging creativity and innovation, ensuring that 

creators receive proper credit and compensation. However, traditional IP-protection systems rely heavily 

on centralized authorities such as copyright offices, licensing agencies, and legal frameworks; these systems 

often involve complex procedures, high costs, and time-consuming verification, making them inefficient in 

the fast-paced digital environment, and centralized systems are vulnerable to data breaches, manipulation, 

and lack of transparency. In real-world scenarios, digital content is easily shared and replicated across 

multiple platforms without the creator’s consent, and proving ownership in legal disputes becomes 

challenging due to the absence of reliable and tamper-proof records. 

Emerging technologies such as Blockchain, Artificial Intelligence, and digital watermarking have 

gained attention as potential solutions. Blockchain is a decentralized and immutable ledger that records 

transactions in a secure and verifiable manner: each record is stored as a block linked to the previous one, 

making it nearly impossible to alter or delete information once recorded. The proposed system uses 

blockchain to provide proof of ownership and tamper-proof records, integrates AI to monitor content and 

detect infringement, and empowers creators with greater control over their work while eliminating 

intermediaries, reducing operational costs, and ensuring faster transactions. The objectives are listed below: 

● Provide a platform for content creators to register digital assets securely. 

● Ensure ownership verification, transparency, and tamper-proof records via blockchain. 

● Detect plagiarism, duplication, and unauthorized usage using AI. 

● Enable fair monetization through smart-contract licensing and royalties. 

● Reduce infringement risk and streamline rights management. 

II.  LITERATURE SURVEY 

Research relevant to blockchain-based intellectual-property protection spans cryptographic 

timestamping, decentralized ledgers, smart contracts, digital watermarking, and AI-based content 

monitoring. Foundational work by Haber and Stornetta (1991) introduced secure digital timestamping using 

cryptography, and Nakamoto (2008) established blockchain as a decentralized and immutable ledger. 

Zyskind et al. (2015) combined blockchain with privacy to enhance user control over data, while Christidis 

and Devetsikiotis (2016) showed how blockchain and smart contracts enable automated licensing and 

royalty payments in digital rights management. Kishigami et al. (2015) demonstrated a decentralized DRM 

system, and Li et al. (2017) applied digital watermarking for embedded ownership identification. 

Further studies reinforce these directions: Hassan and De Filippi (2017) improved ownership 

transparency for creative industries using blockchain-based IP management; Reyna et al. (2018) presented 

a secure decentralized data-exchange framework; and IBM Research (2020) delivered real-world 

blockchain implementations for digital rights. On the AI side, Zhang et al. (2018) applied AI-based 

detection for automated plagiarism monitoring, Kumar et al. (2020) used machine-learning models for 

duplicate-content classification, and Liu et al. (2021) applied deep learning for advanced piracy detection 

in images and video. Across this body of work, common limitations include scalability, energy 

consumption, regulatory uncertainty, and adoption barriers, which the proposed blockchain-plus-AI system 

seeks to address. 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 26 Issue 06, June 2026

ISSN No:2250-3676  www.ijesat.com Page 1188 of 1194



Page 3 of 8 

TABLE I.  SUMMARY OF REPRESENTATIVE PRIOR WORK 

S.No Author(s) / Year Method / Technique Key Contribution Limitation 

1 Haber & Stornetta, 

1991 

Time-stamping + 

cryptography 

Secure digital 

timestamping 

Limited scalability 

2 Nakamoto, 2008 Blockchain technology Decentralized immutable 

ledger 

High energy 

consumption 

3 Zyskind et al., 

2015 

Blockchain + privacy User control over data Complex 

implementation 

4 Christidis & Dev., 

2016 

Blockchain + smart 

contracts 

Automated 

licensing/royalties 

Legal uncertainties 

5 Li et al., 2017 Digital watermarking Embedded ownership ID Easily removable 

6 Hassan & De 

Filippi, 2017 

Blockchain + IP mgmt Ownership transparency Regulatory 

challenges 

7 Zhang et al., 2018 AI-based detection Automated plagiarism 

detection 

Data dependency 

8 Liu et al., 2021 Deep learning Advanced piracy 

detection 

High computational 

cost 

III.  EXISTING SYSTEM AND PROPOSED SYSTEM 

A.  Existing System 

Traditional intellectual-property protection systems mainly rely on centralized authorities, manual 

processes, and legal frameworks such as copyright registration and licensing agreements to record 

ownership details of digital content such as images, videos, music, and documents. Verification of 

ownership is often carried out through legal documentation or third-party organizations. Conventional 

approaches also use Digital Rights Management (DRM) and digital watermarking, but these are limited 

because digital content can still be copied, modified, and distributed easily across online platforms. 

Limitations of the existing system: 

● Manual verification requiring human intervention for ownership validation. 

● Lack of transparency in content usage across platforms. 

● Poor traceability of how and where content is used. 

● Centralized systems vulnerable to breaches and manipulation. 

● Watermarks and DRM can be removed or bypassed. 

B.  Proposed System 
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The proposed system introduces an advanced technology-driven approach for protecting intellectual 

property using Blockchain and Artificial Intelligence, providing a secure, transparent, and decentralized 

platform for managing digital-content ownership and usage. All intellectual-property records are stored in 

a blockchain-based distributed ledger, where each content registration, ownership detail, and transaction is 

securely recorded and cannot be altered, ensuring data integrity, transparency, and trust. Each asset is 

assigned a unique digital fingerprint (hash), and AI models monitor content across platforms to detect 

plagiarism, duplication, or unauthorized usage, classifying usage as authorized or unauthorized and 

providing risk scores. 

Advantages of the proposed system: 

● Decentralized, tamper-proof ownership records on blockchain. 

● Unique cryptographic digital fingerprints for each asset. 

● AI-based detection of plagiarism, duplication, and misuse. 

● Smart-contract automation for licensing and royalty distribution. 

● Transparency and traceability of content usage. 

● Eliminates intermediaries, reducing cost and delay. 

IV.  SYSTEM DESIGN AND METHODOLOGY 

A.  Requirements 

Functionally, the system must allow creators to register digital assets, generate cryptographic hashes, 

store ownership records on the blockchain, monitor content using AI, classify usage as authorized or 

unauthorized, support smart-contract licensing and royalties, and provide a web interface for upload, 

registration, and monitoring. Non-functional considerations include security, integrity, transparency, 

scalability to large-scale content, and compliance with copyright laws and international IP regulations. The 

system uses widely available open-source tools such as Python, AI libraries, and blockchain frameworks, 

which keeps development economically and technically feasible. 

B.  System Architecture 

The architecture follows a structured pipeline: content collection (images, videos, audio, documents 

with metadata and ownership details); preprocessing (handling missing metadata, removing duplicates, 

standardising formats, generating hash fingerprints); blockchain storage (each registration/transaction 

recorded as a tamper-proof block in a distributed ledger); AI monitoring and analysis (feature extraction, 

similarity metrics, infringement detection); a prediction/classification layer (authorized vs. unauthorized 

usage with risk scores); and a web application (Django or Flask) through which creators upload content, 

register ownership, and monitor usage. Smart contracts can automate licensing and royalty distribution. 

C.  Workflow 

A creator uploads digital content; the system preprocesses it and generates a unique hash; the ownership 

record and hash are written to the blockchain as a tamper-proof block; AI models continuously scan and 

compare content across platforms to detect plagiarism or unauthorized usage; the system classifies usage 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 26 Issue 06, June 2026

ISSN No:2250-3676  www.ijesat.com Page 1190 of 1194



Page 5 of 8 

and produces risk scores and alerts; and smart contracts can automatically enforce licensing terms and 

distribute royalties. All transactions are verifiable by stakeholders, reducing disputes and building trust. 

V.  SYSTEM IMPLEMENTATION 

A.  Technology Stack 

TABLE II.  TECHNOLOGY STACK 

Component Technology / Tool 

Programming Language Python 

Web Framework Django / Flask 

Ledger Blockchain-based distributed ledger (tamper-proof blocks) 

Content Fingerprinting Cryptographic hashing (unique digital fingerprint) 

Automation Smart contracts (licensing & royalty distribution) 

AI Monitoring ML / DL models for plagiarism & duplication detection 

Inputs Images, videos, audio, documents + metadata 

Deployment Web application; cloud-ready 

B.  Implementation Details 

The implementation combines blockchain technology, Artificial Intelligence, and a web-based 

application following a structured pipeline of content collection, preprocessing, secure storage, monitoring, 

analysis, prediction, and deployment. Digital content is collected from creators along with content details, 

creator information, timestamps, metadata, and ownership records, then preprocessed (handling missing 

metadata, removing duplicates, standardising formats) and transformed into unique digital fingerprints 

(hash values). Each content registration and transaction is recorded as a secure, tamper-proof block in the 

blockchain-based distributed ledger, enabling creators to prove ownership and track usage without risk of 

manipulation. AI models perform feature extraction and similarity analysis to detect plagiarism, 

duplication, or unauthorized usage, are trained on labelled data, and are evaluated using metrics such as 

accuracy, precision, recall, and F1-score. The trained model is integrated into a Django or Flask web 

application through which creators upload content, register ownership, and monitor usage. 

C.  Blockchain, AI, and Smart Contracts 

The blockchain layer guarantees integrity and immutability: because each block is cryptographically 

linked to its predecessor, recorded ownership data cannot be altered, providing strong proof of authenticity 

and removing dependence on a central authority. The AI layer adds intelligent monitoring, automatically 

scanning and comparing content to flag infringement and classify usage as authorized or unauthorized with 

risk scores. Smart contracts can automate licensing agreements and royalty distribution, ensuring fair and 

timely compensation for creators while reducing manual effort and disputes. 
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VI.  SYSTEM TESTING AND RESULTS 

Testing was carried out through unit, integration, functional, and acceptance testing. Unit testing 

verified individual modules such as content preprocessing, blockchain storage, AI-based prediction, and 

monitoring; integration testing ensured the preprocessing, blockchain, and AI modules interact correctly; 

functional testing validated content upload, ownership registration, monitoring, prediction, and output 

generation; and acceptance testing confirmed the system meets user requirements. The reported results state 

that all test cases passed successfully. 

TABLE III.  REPRESENTATIVE FUNCTIONAL TEST CASES 

ID Description Input Expected Output Status 

TC-01 Home page loads Open application URL Home page displayed Pass 

TC-02 Upload valid content Image / video / text Content preview displayed Pass 

TC-03 Register ownership Valid content data Ownership recorded on ledger Pass 

TC-04 Generate hash Uploaded content Unique digital fingerprint Pass 

TC-05 Detect duplication Copied content Flagged as unauthorized Pass 

TC-06 Classify usage Monitored content Authorized / Unauthorized + risk Pass 

TC-07 Verify ownership Registered asset Ownership verified from ledger Pass 

A.  Observed Results 

The implemented system registers digital content with a unique hash fingerprint, stores tamper-proof 

ownership records on the blockchain, monitors content with AI to detect plagiarism and unauthorized usage, 

and classifies usage as authorized or unauthorized with risk scores. Compared with centralized copyright 

systems, it offers stronger integrity, transparency, and traceability, eliminates the central authority, and 

supports automated licensing through smart contracts. The source describes these outcomes qualitatively; 

although it names evaluation metrics such as accuracy, precision, recall, and F1-score, no specific numeric 

values are stated, so none are asserted here. 

Representative screenshots from the prototype implementation: 
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Fig. 1.  Content upload and registration. 

 

Fig. 2.  Hash generation and blockchain record. 

VII.  CONCLUSION AND FUTURE SCOPE 

The proposed project, Blockchain-Based Intellectual Property (IP) Protection System for Content 

Creators, successfully demonstrates the application of Blockchain and Artificial Intelligence to address 

critical challenges in digital-content ownership and copyright protection. In today’s digital era, where 

content such as images, videos, music, and documents can be easily copied and distributed, ensuring 

ownership authenticity and preventing unauthorized usage is a major concern; this system transforms 
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traditional content-protection mechanisms into a secure, transparent, and automated digital framework. 

Blockchain ensures security and integrity by assigning each asset a unique digital fingerprint and storing it 

in a decentralized, tamper-proof ledger, while AI enables intelligent monitoring that detects plagiarism, 

duplication, and unauthorized usage and classifies usage as authorized or unauthorized with risk scores. A 

web-based interface lets creators upload work, register ownership, and monitor usage, and smart contracts 

can facilitate automated licensing and royalty distribution. Compared with centralized copyright systems, 

the proposed system is more efficient, scalable, and transparent, reducing tampering risk, ensuring 

traceability, and minimising ownership disputes. 

Several enhancements can extend the system. Integration with public or consortium blockchains and 

full smart-contract deployment would enable real on-chain licensing and payments; stronger AI models and 

larger datasets would improve infringement-detection accuracy; and integration with IPFS or decentralized 

storage would handle large media efficiently. Cloud deployment would improve scalability, support for 

additional content types and watermarking would broaden coverage, and explicit handling of regulatory 

and legal compliance across jurisdictions would prepare the system for real-world, large-scale adoption. 
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