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ABSTRACT

The rapid digitalization of educational and professional image systems has introduced
significant challenges related to document authenticity, verification, and fraud prevention.
Traditional image validation methods rely on centralized authorities, manual verification
processes, and paper-based systems, which are prone to forgery, duplication, and
inefficiencies. In recent years, the emergence of blockchain technology has provided a
promising solution to these challenges by enabling secure, decentralized, and tamper-
proof data management.This research proposes a blockchain-based image validation
framework that ensures the authenticity and integrity of digital images through
cryptographic techniques and distributed ledger technology. The system leverages the
immutability and transparency of blockchain to securely store image information and
prevent unauthorized modifications.The proposed system uses the SHA-256
cryptographic hashing algorithm to generate a unique digital signature for each image.
This signature is derived from the binary content of the image file, ensuring that even the
slightest modification results in a completely different hash value. The generated hash,
along with associated metadata such as student roll number, name, and contact details, is
stored as a transaction in the blockchain.

Each block in the blockchain contains transaction data, a timestamp, a hash of the current
block, and the hash of the previous block, forming a secure chain of records. The mining
process validates transactions and adds them to the blockchain, ensuring data integrity
and preventing tampering. Once recorded, the image data becomes immutable and can be
verified at any time.The system includes a user-friendly graphical interface implemented
using Python’s Tkinter library, allowing users to upload images, generate digital
signatures, and verify authenticity. During verification, the system computes the hash of
the uploaded image and compares it with stored hashes in the blockchain. If a match is
found, the image is validated successfully; otherwise, it is flagged as modified or
fraudulent.Experimental results demonstrate that the proposed system effectively detects
tampered images and ensures reliable verification. The decentralized nature of blockchain
eliminates the need for intermediaries, reducing verification time and operational
costs.The proposed framework offers a scalable and secure solution for image validation
across educational institutions, organizations, and government agencies. It enhances trust,
transparency, and efficiency in digital credential management.

Keywords: Blockchain, image Validation, Digital Signature, Data Integrity,
Cryptography, Distributed Ledger, Secure Authentication, Hashing, Cybersecurity,
Decentralized Systems
I. INTRODUCTION
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The increasing adoption of digital technologies in education and professional sectors has
led to a significant rise in the issuance of digital images. While digital images offer
convenience and accessibility, they also introduce challenges related to authenticity,
security, and verification. The prevalence of forged images and fraudulent credentials has
become a major concern for organizations, institutions, and employers.Traditional image
verification systems rely heavily on centralized databases and manual processes. These
systems are often inefficient, time-consuming, and vulnerable to cyberattacks. Moreover,
centralized systems pose a single point of failure, making them susceptible to data
breaches and unauthorized modifications.

Blockchain technology has emerged as a revolutionary solution for secure data
management. It is a decentralized and distributed ledger system that ensures transparency,
immutability, and security. Each transaction in a blockchain is cryptographically secured
and linked to previous transactions, forming a chain of blocks. This structure makes it
extremely difficult to alter stored data without detection.

In the context of image validation, blockchain offers a robust mechanism for storing and
verifying digital credentials. By recording image data on a blockchain, institutions can
ensure that images cannot be tampered with or duplicated. Additionally, blockchain
enables instant verification without the need for intermediaries, improving efficiency and
reducing costs.Cryptographic hashing plays a crucial role in ensuring data integrity. Hash
functions, such as SHA-256, generate unique fixed-length outputs for given inputs. Any
change in the input data results in a completely different hash value, making it an
effective tool for detecting modifications.This research aims to develop a blockchain-
based image validation system that leverages cryptographic hashing and distributed
ledger technology.

The system is designed to securely store image information and provide a reliable
mechanism for verification.The proposed system includes features such as digital
signature generation, blockchain storage, and real-time verification. A graphical user
interface is implemented to facilitate ease of use for non-technical users.The key
contributions of this research include the design of a secure blockchain framework for
image validation, integration of cryptographic techniques, and development of a user-
friendly application. The system enhances security, reduces fraud, and improves the
efficiency of image verification processes.

II. LITERATURE SURVEY (WITH EXISTING METHODS)

The problem of image forgery and verification has been widely studied, leading to the
development of various traditional and modern approaches. Early systems relied on
manual verification processes, where organizations contacted issuing institutions to
confirm image authenticity. These methods were time-consuming, inefficient, and prone
to human error.With the advancement of digital technologies, centralized databases were
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introduced for storing and verifying images. These systems improved accessibility but
still suffered from significant limitations, including vulnerability to cyberattacks, data
breaches, and unauthorized access. Centralized systems also require continuous
maintenance and administrative oversight.

Cryptographic techniques have been widely used to enhance data security. Digital
signatures and hash functions are commonly employed to verify data integrity. However,
standalone cryptographic solutions do not provide a complete solution for image
validation, as they lack a decentralized mechanism for storing and sharing
data.Blockchain technology has gained significant attention as a solution for secure data
management. Several studies have explored its application in image validation.
Blockchain-based systems store image data as transactions in a distributed ledger,
ensuring immutability and transparency. These systems eliminate the need for
intermediaries and provide real-time verification.Smart contract-based approaches have
also been proposed, where image issuance and validation are automated using
programmable contracts. These systems enhance automation but may introduce
complexity in implementation and require specialized platforms such as Ethereum.Recent
research has focused on combining blockchain with other technologies such as cloud
computing and Internet of Things (IoT). These hybrid systems aim to improve scalability
and performance. However, challenges such as high computational cost, scalability issues,
and energy consumption remain.Despite these advancements, many existing blockchain-
based systems are complex and require significant technical expertise. Additionally, user
interfaces are often not designed for non-technical users, limiting their adoption.The
proposed system addresses these challenges by providing a simplified blockchain
implementation combined with a user-friendly interface. It ensures secure image storage
and efficient verification while maintaining ease of use.

II1. EXISTING SYSTEM

Existing image validation systems primarily rely on centralized databases and manual
verification processes. These systems are commonly used by educational institutions and
organizations to store and validate images.In centralized systems, image data is stored in
a single database managed by an authority. While this approach provides basic
functionality, it introduces several limitations. Centralized systems are vulnerable to data
breaches and cyberattacks, which can compromise the integrity of stored images.
Additionally, these systems rely on trust in the central authority, which may not always
be reliable.Manual verification methods involve contacting the issuing institution to
confirm the authenticity of a image. This process is time-consuming and inefficient,
especially when dealing with large volumes of verification requests. It also increases
operational costs and delays decision-making processes.Another limitation of existing
systems is the lack of transparency. Users cannot independently verify images without
relying on intermediaries. Furthermore, these systems do not provide mechanisms to
detect tampering effectively.These challenges highlight the need for a secure, transparent,
and efficient image validation system that eliminates reliance on centralized authorities
and manual processes.

IV. PROPOSED METHOD
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The proposed system introduces a blockchain-based framework for secure and efficient
image validation. The system leverages cryptographic hashing and distributed ledger
technology to ensure data integrity and authenticity.In this system, each image is
processed to generate a unique digital signature using the SHA-256 hashing algorithm.
The signature is combined with metadata such as roll number, student name, and contact
details to form a transaction. This transaction is then added to the blockchain.The
blockchain structure ensures that each block contains a hash of the previous block,
creating a secure and immutable chain. Once a image is recorded in the blockchain, it
cannot be modified or deleted, ensuring data integrity.During verification, the system
generates a hash for the uploaded image and compares it with stored hashes in the
blockchain. If a match is found, the image is validated successfully; otherwise, it is
flagged as invalid.

The system is implemented using Python with a Tkinter-based graphical interface,
making it accessible to non-technical users. The interface allows users to upload images,
generate digital signatures, and perform verification(easily).The proposed system
provides a secure, transparent, and efficient solution for image validation, reducing fraud
and improving trust in digital credential systems.

V. IMPLEMENTATION

The implementation of the proposed blockchain-based image validation system is carried
out using Python, integrating cryptographic techniques, a custom blockchain architecture,
and a graphical user interface (GUI) developed with Tkinter. The system is designed to
provide a practical and efficient solution for secure image storage and verification.The
implementation begins with the initialization of a blockchain object, which represents
the distributed ledger. If a previously stored blockchain file exists, it is loaded using
serialization techniques, ensuring persistence of data across sessions. Otherwise, a new
blockchain instance is created. The blockchain structure consists of blocks, where each
block contains transaction data, a timestamp, a hash of the current block, and the hash of
the previous block.The image storage process involves uploading a image file using a
file dialog interface. The binary content of the image is read and processed using the
SHA-256 hashing algorithm. This generates a unique digital signature that represents the
image’s content. The system collects additional metadata such as roll number, student
name, and contact details from user input fields.

The generated digital signature and metadata are concatenated into a single transaction
string and added to the blockchain. The mining process is then invoked, which validates
the transaction and creates a new block. During mining, the system computes the hash of
the block, ensuring data integrity. The newly created block is appended to the blockchain,
and the updated chain is saved to a file for future use.The image verification process
involves uploading a image file and computing its SHA-256 hash. The system iterates
through the blockchain to compare the generated hash with stored digital signatures. If a
match is found, the image is validated successfully, and associated details are displayed.
If no match is found, the image is considered invalid or tampered with.The graphical user
interface provides an intuitive platform for interacting with the system. It includes input
fields for image details, buttons for saving and verifying images, and a text area for
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displaying results. The GUI enhances usability, making the system accessible to non-
technical users.Error handling mechanisms are implemented to ensure robustness. The
system checks for missing inputs and provides appropriate feedback to users.
Additionally, file handling operations are managed carefully to prevent data
corruption.Overall, the implementation demonstrates the effective integration of
blockchain technology and cryptographic techniques in a user-friendly application. The
system ensures secure storage, efficient verification, and protection against image forgery.

VI. ALGORITHMS

The proposed system utilizes several algorithms to ensure secure image validation:

1. Digital Signature Generation Algorithm

e Input: image file

o Process:
o Read binary content of the image
o Apply SHA-256 hashing
o Generate unique hash value

e Output: Digital signature

2. Blockchain Transaction Algorithm

e Input: image metadata and signature

o Process:
o Combine metadata and signature into transaction string
o Add transaction to pending list
o Initiate mining process

e Output: New block added to blockchain

3. Block Hashing Algorithm

e Input: Block data

e Process:
o Concatenate block attributes (data, timestamp, previous hash)
o Apply hash function

e Output: Unique block hash

4. image Verification Algorithm

e Input: Uploaded image

e Process:
o Generate SHA-256 hash
o Compare with stored hashes in blockchain
o Validate if match found

e Output: Verification result (valid/invalid)
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5. Blockchain Integrity Algorithm

o Input: Blockchain data
o Process:
o Verify hash links between consecutive blocks
o Ensure immutability
e Output: Integrity status
VIIL. SYSTEM DESIGN

The system architecture is designed using a modular approach, ensuring scalability,
security, and ease of maintenance. The architecture consists of four main components:
User Interface, Application Layer, Blockchain Layer, and Storage Layer.

1. User Interface Layer

The user interface is developed using Tkinter and provides an interactive platform for
users to upload images, input details, and perform validation. The interface includes text
fields, buttons, and display areas, ensuring ease of use.

2. Application Layer

This layer handles the core logic of the system. It processes user inputs, manages image
storage and verification operations, and coordinates communication between different
modules. The application layer ensures proper execution of functions such as hashing,
blockchain transactions, and validation.

3. Blockchain Layer
The blockchain layer is responsible for maintaining the distributed ledger. It includes:

e Block creation and linking
e Transaction validation

e Hash computation

e Chain integrity verification

Each block is securely linked to the previous block using cryptographic hashes, ensuring
immutability and preventing unauthorized modifications.

4. Storage Layer
The storage layer manages persistent data, including:
o Blockchain data stored in serialized files

e image metadata
o Digital signatures
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This layer ensures data availability across sessions and protects against data loss.

System Workflow
1. User uploads image and enters details
2. System generates digital signature
3. Transaction is added to blockchain
4. New block is mined and stored
5. For verification, image hash is generated
6. Hash is compared with blockchain records
7. Validation result is displayed

Design Advantages

e Tamper-proof data storage

e Decentralized and secure architecture
o Fast and reliable verification

e User-friendly interface

The system design ensures that image validation is secure, efficient, and scalable, making
it suitable for real-world deployment in educational and organizational environments.

SYSTEM DESIGN IMAGES
To run code double click on ‘run.bat’ file to get below screen

# Blockchain Based Certificate Validation - bed

Blockchain Based Certificate Validation

Roll No :
Student Name :
Contact No :

Save Certificate with Digital Signature Verify Certificate

H QO Type here to search o il s ~ B 7o d) 13,1.,13:,5;021 =
In above screen enter student details and then click on ‘Save image with Digital
Signature’ button to convert image into digital signature and then saved in Blockchain
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Roll No : 1234

Student Name : Suresh Kumar

Contact No : 9876098778

Save Certificate with Digital Signature

In above screen entered some student details and then click on ‘Save image with Digital

button to get below screen

# Blockehain Based Certificate Validation

Signature’ button and then selecting and uploading ‘1.jpg’ file and then click on ‘Open’

RollNo : 1234
Student Name : |Suresh Kumar
Contact No :

9876098779

Save Certificate with Digital Signature ‘

Blockchain... » certificate_templates

New folder

8 This PC

3irg

§ Downtouds ®
D Music

) Pictures

B Videos

‘% Local Disk (C:)

— Local Disk (E)

File name: | 1.jpg

Blockchain Based Certificate Validation

Verify Certificate

BlockNo : 1

Blockchain Previous Hash : b02ff327d971ff747e542eea6eb19ff0fb6dc6feb38e61e325704f7a6ade7723

Current Hash : 000cd0fdf99389b66d3ac3faf985c249dda0b227be382725c3469841e609d49
Certificate Digital Signature : ca8316bc778aae77eb5434841e2d0539157992d070e90a89a5c6e2ad5464ba8e

H O Type here to search

Cancel
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In above screen we can see Blockchain generated previous hash with block no 1 and its
current hash and then keep on generating new blocks with each image

Roll No :
Student Name :
Contact No :

1ipg 2ipg 3ipg 4.png
Save Certificate with Digital Signature

% Local Disk (C1)
= Local Disk (E)

IEl © e ree toscaren a

In above screen selecting and uploading ‘1.jpg’ file and then click on ‘Open’ button to
get below result

# Blockehain Based Certificate Validation

Blockchain Based Certificate Validation

RollNo :
Student Name :

Contact No : |

Save Certificate with Digital Signature Verify Certificate

Uploaded Certificate Validation Successfull
Details extracted from Blockchain after Validation

Roll No : 1234

Student Name : Suresh Kumar

Contact No : 9876098778

Digital Sign : ca8316bc778aae77eb543484fe2d0539157992d070e90a89a5c6e2ad5464ba8e

H O Type here to search w £ ~B gD zu-:g-aozw =
In above screen we uploaded same and correct image so application matched digital
signature and then retrieve details from Blockchain and now try with some other image
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RollNo :
Student Name :

Contact No :

Save Certificate with Digital Signature

H O Type here to search
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¢ Open

Organize ~

[ This PC

[ Deskio,

D Music

8 videos

J 3D Objects

4 || c Blockehain... s certificate templates

Mew folder

-~

# Quick access

@ OneDrive

"
1jpa 2ipg

P

[£] Documents

4 Downloads

5ipa

&= Pictures

& Local Disk (C))
= Local Disk (E)

[

Search certificate_templates

p

x

=E- m @

3jpa

File name: | 5,jpg

Cancel

1201
20-02-2021 E

~ B 7z o)

In above screen selecting and uploading ‘5.jpg’ file and then click on ‘Open’ button to

get below result

# Blockchain Based Certificate Validation

Roll No :
Student Name :

Contact No : |

Save Certificate with Digital Signature

Blockchain Based Certificate Validation

Verify Certificate

Verification failed or certificate modified

E Q) Type here to search

12:01
n0220n B

~ B z o)

In above screen verification got failed as uploaded image not matched with stored images
in Blockchain.Similarly you can upload any other image and convert them to digital

signature
VIII. CONCLUSION

This research presents a blockchain-based image validation system that ensures secure
and tamper-proof verification of digital images. By leveraging cryptographic hashing and
distributed ledger technology, the proposed system addresses the limitations of traditional
image validation methods.The system eliminates reliance on centralized authorities and
manual verification processes, providing a decentralized and transparent solution. The
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use of SHA-256 hashing ensures data integrity, while the blockchain structure guarantees
immutability. Once a image is recorded, it cannot be altered or duplicated, significantly
reducing the risk of fraud.The implementation demonstrates the practicality of integrating
blockchain technology with a user-friendly graphical interface. The system allows users
to easily upload images, generate digital signatures, and verify authenticity. The results
confirm that the system effectively detects tampered images and provides reliable
validation.One of the key advantages of the proposed system is its scalability. It can be
extended to support large-scale applications, including academic institutions, government
agencies, and corporate organizations. Additionally, the system can be enhanced by
integrating smart contracts and cloud-based storage for improved functionality.Future
work may focus on optimizing the blockchain structure to improve performance and
reduce computational overhead. Integration with advanced technologies such as
decentralized identity systems and secure APIs can further enhance the system’s
capabilities.In conclusion, the proposed blockchain-based image validation system
provides a secure, efficient, and scalable solution for managing digital credentials. It
contributes to improving trust, transparency, and reliability in image verification
processes.
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