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Abstract:The Blockchain Certificate Validator is a secure system designed to prevent certificate
forgery and ensure authentic verification of academic and professional credentials. The system
converts certificate details into cryptographic hashes and stores them on a blockchain, making the
records tamper-proof and immutable. During verification, the submitted certificate data is hashed and
compared with the blockchain record to confirm authenticity. This approach eliminates dependence
on centralized authorities, reduces verification time and cost, and enhances transparency, trust, and
data security in digital certificate management.
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1. INTRODUCTION

In the digital era, certificate forgery has become a serious issue affecting academic and professional
sectors. Traditional certificate verification systems rely on centralized databases, which are vulnerable
to tampering, data breaches, and inefficiencies. To overcome these challenges, blockchain technology
provides a decentralized and secure solution. This project presents a Blockchain-Based Certificate
Validation System that ensures data integrity, transparency, and immutability. By storing certificate
data as cryptographic hashes on the blockchain, the system guarantees that records cannot be altered
once stored. This enables fast, reliable, and tamper-proof certificate verification.

2. LITERATURE SURVEY
Blockchain-based certificate validation has gained significant importance in recent years due to the
increasing cases of certificate forgery and the need for secure verification systems. Earlier methods
relied on manual verification and centralized databases, which were time-consuming, less efficient,
and vulnerable to data manipulation. Recent approaches use blockchain technology to store certificate
data securely and ensure transparency and immutability. These advancements enable fast verification,
improved data security, and reduced dependency on centralized authorities. As a result, blockchain-
based systems have become more reliable, efficient, and widely used for digital certificate validation.
From the reviewed literature, the following key observations can be made:
* FEarly systems relied on manual and centralized certificate verification methods.
* Blockchain technology ensures secure, tamper-proof, and immutable data storage.
*  Cryptographic  hashing techniques improve data integrity and authentication.
» Decentralized storage systems like IPFS enhance data security and accessibility.
* Modern systems focus on automation, transparency, and faster verification processes.
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3. PROPOSED SYSTEM

The proposed system focuses on providing a secure and decentralized solution for certificate issuance
and verification using blockchain technology. It ensures that digital certificates are tamper-proof,
transparent, and easily verifiable without relying on a centralized authority. The system integrates
blockchain, IPFS, and cryptographic techniques to enhance security and efficiency.

Certificate Issuance and Storage

The system allows the issuing authority (institution) to generate digital certificates for students. Once
the certificate is created, its data is converted into a cryptographic hash using SHA-256. This hash is
stored on the blockchain, while the actual certificate file is securely stored in IPFS. This ensures that
the certificate cannot be altered or duplicated.

Certificate Verification Process

The system provides two methods for verification. Users can either enter a unique certificate ID or
upload the certificate file. The system extracts the data, generates a hash, and compares it with the
hash stored on the blockchain. If both hashes match, the certificate is considered valid; otherwise, it is
marked as invalid or tampered.

Tamper Detection Mechanism

The proposed system includes a strong tamper detection feature. Even a small modification in the
certificate file changes the hash value, which results in a mismatch during verification. This ensures
complete data integrity and prevents fraud.

User Interface and Accessibility

The system provides a simple and user-friendly interface built using Streamlit. It allows institutions to
issue certificates and users to verify them easily. The interface displays results clearly, including
validation status and certificate details.
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Fig 1: Proposed System

The system provides a secure and automated method for certificate validation using blockchain
technology. It ensures that each certificate is uniquely identified and protected against unauthorized
changes. The integration of blockchain and IPFS guarantees data security, transparency, and
permanent storage.The system allows institutions to issue certificates and users to verify them
instantly using either certificate 1D or file upload. It reduces manual effort, improves efficiency, and
eliminates the risk of fake certificates. The results are displayed in a clear format, making the system
easytouseandreliableforreal-worldapplications.
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4. METHODOLOGY
The methodology of the system is organized into the following steps:
1. Initialization:
Load the required tools and technologies such as blockchain environment, IPFS, and necessary
libraries. Initialize the system interface for certificate processing.
2. Certificate Data Input:
The issuing authority enters certificate details such as student name, certificate ID, course, and
issue date.
3. Hash Generation:
The system generates a cryptographic hash (SHA-256) from the certificate data to ensure
uniqueness and security.
4. Block Creation:
A new block is created containing the generated hash, timestamp, and previous block hash.
5. Block Validation:
The created block is validated by the blockchain network to ensure authenticity and integrity.
6. Blockchain Storage:
After validation, the block is added to the blockchain, making the data permanent and tamper-
proof.
7. IPFS Storage:
The certificate file is stored in IPFS, and its reference hash is linked with the blockchain record.
8. Certificate Verification Input:
The user submits certificate details or uploads the certificate file for verification.
9. Hash Regeneration:
The system regenerates the hash from the submitted certificate data.
10. Hash Comparison:
The regenerated hash is compared with the hash stored on the blockchain.
11. Result Generation:
If both hashes match, the certificate is valid; otherwise, it is marked as invalid or tampered.
12. Result Display:
The system displays the verification result through a user-friendly interface.
13. Loop Process:
The system allows multiple verifications and continuous usage without restarting the process.

5. PROPOSED SYSTEM HARDWARE RESULTS

The proposed system successfully implements a blockchain-based certificate validation mechanism
with high security and efficiency. The system accurately generates cryptographic hashes for
certificate data and stores them on the blockchain, ensuring immutability and protection against
tampering. The integration of IPFS enables secure storage of certificate files, while maintaining
fast access and retrieval.

Users can verify certificates easily by entering a certificate ID or uploading a certificate file. The
system quickly compares the generated hash with the blockchain record and provides accurate
validation results. The response time of the system is fast, and verification is performed without
noticeable delay. The system performs effectively for different certificate inputs and ensures
reliable results.

Real-time certificate validation with high accuracy.

Fast hash generation and quick response time.

Effective tamper detection using hash comparison.

Secure storage using blockchain and IPFS.

° User-friendly interface for easy verification.

The system demonstrates reliable performance in issuing, storing, and verifying certificates. It
reduces manual effort and provides a secure, transparent, and efficient solution for digital
certificate management.
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Fig 4.5: View Certificate

Overall, the system demonstrated reliable performance in Capturing, detecting and performing
operations.

6. CONCLUSION

The proposed Blockchain-Based Certificate Validation System provides a secure, transparent, and
efficient solution for verifying academic and professional certificates in the digital era. The system
effectively eliminates the risks associated with traditional centralized verification methods by
utilizing blockchain technology, which ensures immutability and data integrity. By generating
cryptographic hashes for certificate data and storing them on the blockchain, the system guarantees
that certificates cannot be altered or forged.The integration of IPFS for decentralized storage
enhances data security and enables efficient handling of certificate files. The system also simplifies
the verification process by allowing users to validate certificates using either certificate ID or file
upload, providing flexibility and ease of use. The implementation demonstrates fast response time,
accurate validation, and reliable performance across different scenarios.Overall, the system reduces
manual effort, prevents fraud, and builds trust in digital certificate management. It is highly
suitable for real-world applications in educational institutions and organizations. Future
enhancements may include integration with multiple institutions, improved scalability, and
advanced security features for broader adoption.
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