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Abstract: The rapid growth of digital services has
increased the need for secure and efficient data
sharing across distributed systems. However,
traditional centralized data sharing models face
challenges such as lack of transparency, data
tampering, privacy risks, and limited trust among
participating entities. To address these issues, this
study proposes an Al-enhanced data sharing
framework based on blockchain technology. The
proposed framework integrates blockchain for
decentralized and tamper-proof data management
with Artificial Intelligence (AI) techniques to enable
intelligent data analysis and secure access control.
Blockchain ensures transparency, immutability,
and secure transaction recording, while smart
contracts automate data sharing policies among
authorized participants. Al algorithms analyze
shared data to detect anomalies, optimize data
usage, and support intelligent decision-making. The
framework also incorporates encryption
mechanisms to protect sensitive information during
storage and transmission. Experimental evaluation
demonstrates that the proposed approach improves
data security, transparency, scalability, and
reliability in distributed data sharing environments.
This framework can be effectively applied in
sectors such as healthcare, finance, and smart cities,
where secure and trustworthy data exchange is
essential
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I. INTRODUCTION

The rapid advancement of digital technologies and
the increasing volume of data generated by
organizations have created a strong demand for
efficient and secure data sharing mechanisms.
Many industries such as healthcare, finance,
government  services, and  smart  city
infrastructures rely on data sharing to improve
decision-making, operational efficiency, and
service delivery. However, traditional data sharing
systems are mostly based on centralized
architectures, which introduce several challenges
including lack of transparency, risk of data
tampering, limited trust among participants, and
vulnerability to cyberattacks. These issues make it
difficult to ensure secure and reliable data
exchange among multiples take holders.
Blockchain technology has emerged as a
promising solution for addressing these challenges.
Blockchain  provides a decentralized and
distributed ledger system where transactions are
securely recorded and cannot be modified once
validated. This feature ensures data integrity,
transparency, and trust among participants without
relying on a central authority. Additionally,
blockchain supports smart contracts, which allow
automated execution of predefined rules for data
access and sharing. This capability significantly
improves the efficiency and reliability of data
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sharing processes. Along with blockchain,
Artificial Intelligence (Al) plays a critical role in
enhancing data management and analysis. Al
algorithms can analyze large volumes of shared
data to detect patterns, identify anomalies, and
support intelligent decision-making. Integrating
Al with blockchain can therefore create a
powerful framework that not only ensures secure
data sharing but also provides intelligent insights
from the data This research proposes an Al-
enhanced data sharing framework based on
blockchain technology to provide a secure,
transparent, and efficient mechanism for
exchanging data across distributed environments.
The proposed system combines blockchain-based
decentralized storage with Al-driven analytics and
encryption mechanisms to ensure data privacy,
integrity, and trust. The framework aims to
improve data sharing efficiency while protecting
sensitive information and enabling intelligent
data-driven applications.

II. Literature Survey

Recent research has explored the use of
blockchain technology and artificial intelligence
(AI) to improve secure data sharing in distributed
environments. Traditional data sharing systems
rely on centralized servers, which often suffer
from issues such as data breaches, lack of
transparency, and limited trust among participants.
Nakamoto introduced the concept of blockchain, a
decentralized ledger technology that ensures
transparency, immutability, and secure transaction
recording. Later studies highlighted the
advantages of blockchain in  maintaining
trustworthy data exchange without relying on a
central authority.Researchers such as Zheng et al.
provided a comprehensive overview of blockchain
architecture = and  consensus  mechanisms,
emphasizing its role in secure data management.
Christidis and Devetsikiotis examined the
integration of blockchain with Internet of Things
(IoT) systems, demonstrating how decentralized
networks can enhance data security and reliability.
Similarly, Dorri et al. proposed blockchain-based
frameworks for secure data communication in
distributed networks.In addition to blockchain,
Artificial Intelligence techniques have been
widely applied for data analysis and anomaly
detection. Machine learning algorithms such as
Decision Trees, Random Forest, and Support
Vector Machines are capable of analyzing large
datasets and identifying hidden patterns.
Integrating Al with blockchain can therefore
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create intelligent systems that not only secure data

transactions but also provide advanced analytics.
Despite these advancements, challenges such as
scalability, privacy protection, and computational
overhead still exist. The proposed Al-enhanced
blockchain framework aims to address these
limitations while improving secure and intelligent
data sharing

III. PROPOSED WORK

The proposed work introduces an Al-Enhanced
Data Sharing Framework Based on Blockchain to
enable secure, transparent, and efficient data
exchange among multiple participants in
distributed environments. Traditional centralized
data sharing systems often suffer from issues such
as lack of trust, vulnerability to data tampering,
and limited transparency. To overcome these
challenges, the proposed framework integrates
blockchain technology with Artificial Intelligence
(AD) to create a decentralized and intelligent data
sharing platform. In the proposed system,
blockchain is used as the core infrastructure to
maintain a distributed and tamper-proof ledger
that records all data sharing transactions. Each
participant in the network can securely upload and
access data based on predefined permissions.
Smart contracts are implemented to automate
access control policies, ensuring that only
authorized users can access or share specific data.
This automated mechanism eliminates the need
for a central authority and improves trust among
participants. Artificial Intelligence is integrated
into the system to enhance data analysis and
security monitoring. Al algorithms analyze shared
data to detect anomalies, identify suspicious
activities, and optimize data usage patterns.
Machine learning techniques can also be applied
to classify and prioritize data based on its
importance and usage frequency. Additionally,
encryption mechanisms are used to protect
sensitive data during storage and transmission.
The proposed framework ensures data
confidentiality, integrity, and transparency while
enabling intelligent decision-making through Al-
driven analytics. This approach provides a reliable
and scalable solution for secure data sharing in
sectors such as healthcare, finance, and smart city
application

IVMETHODOLOGY

The proposed Al-Enhanced Data Sharing
Framework Based on Blockchain follows a
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structured methodology to ensure secure,
transparent, and intelligent data sharing among
distributed participants. The system integrates
blockchain technology, artificial intelligence
techniques, and encryption mechanisms to protect
data while enabling efficient access and analysis.
The methodology consists of several stages
including data  collection,  preprocessing,
blockchain integration, Al-based analysis, secure
storage, and controlled data access.

4.1 Data Collection

The first step involves collecting data from
various sources such as organizations, IoT devices,
databases, and user applications. The collected
data may include structured or unstructured
information depending on the application domain.
These datasets are prepared for secure storage and
analysis within the proposed framework.

4.2 Data Preprocessing

Before storing the data in the blockchain-based
system, preprocessing techniques are applied to
improve data quality. This stage includes data
cleaning, normalization, and feature extraction to
remove inconsistencies, missing values, and
irrelevant attributes. Proper preprocessing ensures
that the data is suitable for Al-based analysis and
efficient storage.

4.3 Blockchain Integration

In this stage, the processed data is integrated into
a blockchain network where each transaction is
recorded in a distributed ledger. Blockchain
ensures that once data is recorded, it cannot be
altered or deleted without network consensus.
This provides transparency, immutability, and
trust among participants in the system.

4.4 Smart Contract Implementation

Smart contracts are deployed within the
blockchain network to manage data sharing
policies automatically. These contracts define
rules for data access permissions, user
authentication, and transaction verification. When
a participant requests access to data, the smart
contract verifies the request and grants access only
if the predefined conditions are satisfied.

4.5 AI-Based Data Analysis

Artificial Intelligence techniques are applied to
analyze the shared data and extract useful insights.
Machine learning algorithms can identify patterns,

detect anomalies, and classify data based on
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specific attributes. Al also helps monitor the

network for suspicious activities and enhances
system security.

4.6 Secure Data Storage and Access

Finally, encrypted data 1is stored in the
decentralized storage environment connected to
the blockchain. Authorized users can access the
data through secure authentication mechanisms.
This approach ensures data confidentiality,
integrity, and controlled access, making the
system suitable for secure data sharing across
multiple organizations.

V. ALGORITHMS

The proposed Al-Enhanced Data Sharing
Framework Based on Blockchain utilizes several
algorithms to ensure secure data sharing,
intelligent data analysis, and reliable transaction
management. These algorithms work together to
maintain data integrity, enforce access control,
and analyze shared data efficiently. The main
algorithms used in the system include blockchain
consensus mechanisms, smart contract execution,
machine learning algorithms, and cryptographic
encryption methods.

5.1 Blockchain Consensus Algorithm

The blockchain consensus algorithm ensures that
all participating nodes in the network agree on the
validity of transactions before they are added to
the blockchain ledger. Common consensus
mechanisms such as Proof of Work (PoW) or
Proof of Stake (PoS) can be used to validate
transactions. Once verified, the transaction is
recorded as a block in the blockchain, ensuring
immutability and transparency. This process
prevents unauthorized modifications and ensures
trust among participants.

5.2 Smart Contract Algorithm

Smart contracts are self-executing programs
deployed on the blockchain that automatically
enforce predefined rules and policies for data
sharing. The algorithm verifies user identity,
checks access permissions, and executes the
transaction if all conditions are satisfied. This
automated process reduces human intervention
and ensures secure and transparent data sharing
between authorized participants.
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5.3 Machine Learning Classification Algorithm
Machine learning algorithms such as Decision
Trees, Random Forest, or Support Vector
Machines (SVM) can be applied to analyze shared
data. These algorithms help classify data, detect

patterns, and identify anomalies within the dataset.

Al-based analysis enables intelligent insights and
supports decision-making processes across the
network.

5.4 Encryption Algorithm

Cryptographic encryption algorithms such as
Advanced Encryption Standard (AES) and RSA
encryption are used to protect sensitive data
during storage and transmission. AES provides
fast and secure symmetric encryption for large
datasets, while RSA ensures secure key exchange
between users. These encryption techniques
ensure that only authorized users can access the
stored data.

5.5 Anomaly Detection Algorithm

An anomaly detection algorithm monitors the data
sharing network and identifies suspicious
activities or abnormal patterns. Al models analyze
transaction behaviors and detect unusual actions
that may indicate security threats or unauthorized
access attempts. When anomalies are detected, the
system generates alerts to maintain system
security and reliability.

VI. RESULTS AND DISCUSSION

The proposed Al-Enhanced Data Sharing
Framework Based on Blockchain was evaluated to
measure its effectiveness in terms of data security,
transaction performance, and intelligent data
analysis capability. Experiments were conducted
in a simulated distributed environment where
multiple users shared and accessed data through a
blockchain network integrated with Al-based
analytics. The evaluation focused on key
parameters such as transaction processing time,
data access efficiency, security reliability, and
anomaly detection performance.The results
demonstrate that the integration of blockchain and
artificial intelligence significantly improves data
integrity, transparency, and trust among
participants.  Blockchain  ensures that all
transactions are recorded in an immutable ledger,
preventing unauthorized modifications, while Al
algorithms analyze shared data to detect patterns
and potential anomalies. The proposed framework
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also shows improved scalability and reliable

access control through smart contracts.

Table 1: Data Sharing Performance Comparison

Average Transaction Time
System Type (sec)

Traditional Centralized

3.8
System

Blockchain-Based System 2.6

Proposed Al-Blockchain
1.9

Framework

www.ijesat.com

Table 1 compares the performance of traditional
centralized systems, basic blockchain systems,
and the proposed Al-enhanced blockchain
framework. The proposed system shows higher
efficiency and improved security reliability due to
the integration of Al-based monitoring and
blockchain transaction validation.
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Figure 1:Transaction Time Comparison

The comparison of average transaction processing
time among three different data sharing systems: a
traditional centralized system, a blockchain-based
system, and the proposed Al-enhanced blockchain
framework. The X-axis represents the system
types, while the Y-axis represents the transaction
time in seconds. The traditional centralized system
shows the highest transaction time of 3.8 seconds
due to manual verification and centralized control.
The  blockchain-based  system  improves
performance with a transaction time of 2.6
seconds through distributed validation. The
proposed Al-blockchain framework achieves the
lowest transaction time of 1.9 seconds,
demonstrating improved efficiency through smart
contracts and Al-based optimization.

Table 2: AI-Based Data Analysis Performance
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Al Accuracy | Precision | Recall F1-Score
Model (%) (%) (%) (%)
Decision | ¢¢ ¢ 87.4 86.9 87.1
Tree
Random | ¢ 91.7 91.3 91.5
Forest
Support
Vector 90.9 90.1 89.6 89.8
Machine

Table 2 presents the performance of different
machine learning models used in the Al module.
Random Forest achieved the highest accuracy,
indicating strong capability in analyzing shared
data and detecting anomalies.
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Figure 1:Al Model Accuracy Comparison

This graph illustrates the accuracy comparison of
Al models used for analyzing shared data. The
results show that Random Forest provides the best
performance, followed by SVM and Decision
Tree.

Table 3: Security Evaluation Results

Security Feature Status
Blockchaln. ]?ata Verified
Immutability
Smart Contract Access
Implemented
Control
Al-Based Anomaly Enabled
Detection

End-to-End Data Confirmed

Encryption

Table 3 shows the security features implemented
in the proposed framework. The integration of
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blockchain and encryption ensures data

confidentiality and integrity, while Al helps detect
abnormal system behavior.

100

Security Reliability (%)

System Type

Figure 3:Security Improvement Comparison

The comparison of security reliability among
three different data sharing systems: a traditional
centralized system, a blockchain-based system,
and the proposed Al-enhanced blockchain
framework. The X-axis represents the system
types, while the Y-axis indicates the security
reliability percentage. The traditional system
provides a lower security level of 78%, mainly
due to centralized control and vulnerability to data
tampering.  The  blockchain-based  system
improves security to 91% through decentralized
ledger technology and immutability. The proposed
Al-blockchain framework achieves the highest
security level of 96%, as Al algorithms monitor
transactions and detect anomalies while
blockchain ensures secure and tamper-proof data
sharing

CONCLUSION

This study proposed an Al-Enhanced Data
Sharing Framework Based on Blockchain to
provide a secure, transparent, and efficient
solution for distributed data sharing. Traditional
data sharing systems often suffer from issues such
as centralized control, limited trust, and
vulnerability to data manipulation. By integrating
blockchain technology with Artificial Intelligence,
the proposed framework ensures secure data
storage, reliable transaction management, and
intelligent data analysis.Blockchain technology
provides decentralization, immutability, and
transparency, while smart contracts automate
access control and data sharing policies among
authorized participants. In addition, Al algorithms
enhance the system by analyzing shared data,
detecting anomalies, and supporting intelligent

decision-making.Experimental results demonstrate
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that the proposed framework improves transaction
efficiency, data security, and system reliability
compared to traditional systems. Overall, the Al-
blockchain integrated framework offers a scalable
and trustworthy approach for secure data sharing
in applications such as healthcare, finance, and
smart city infrastructures

FUTURE SCOPE

The proposed Al-Enhanced Data Sharing
Framework Based on Blockchain can be further
improved by integrating advanced technologies
and expanding its practical applications. Future
research can focus on incorporating federated
learning and advanced deep learning models to
enhance intelligent data analysis while preserving
user privacy. The framework can also be extended
to support large-scale distributed environments
such as Internet of Things (IoT) networks and
smart city infrastructures. Another important
enhancement is the integration of edge computing,
which can reduce latency and improve real-time
data processing. Additionally, implementing more
efficient blockchain consensus mechanisms can
further improve scalability and transaction speed.
Future systems may also include advanced
privacy-preserving techniques such as
homomorphic encryption and differential privacy
to strengthen data protection while enabling
secure collaborative data sharing
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