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Abstract:

In the context of blockchain technology, a
51% attack occurs when one or more
entities control more than 50% of the
network's processing, mining, or hashing
capacity. Because of this, they are able to
manage the consensus mechanism of the
network, giving them the ability to modify
transactions, control their order, and maybe
interfere with the blockchain's regular
operation.They also suffer from double
spending,transaction rejection , reverse a
transaction as well as network
disruption.These algorithms can
immediately mitigate an attack by raising
alarms or initiating automated responses
based on continuous network activity
monitoring. Based on input from the
network environment, adaptive solutions for
countering 51% attacks can be created
using reinforcement learning algorithms.
These algorithms can dynamically modify
defence measures to preserve network
security and adapt to changing attack
techniques by continuously learning from
and improving their decision-making
processes. Blockchain protocols can benefit
from the direct integration of machine
learning algorithms to strengthen their
resistance against 51% attacks. Consensus
algorithms, for instance, can include
machine learning-based methods to validate
and verify blocks, guaranteeing that the
blockchain  contains only  authentic
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I. INTRODUCTION

Blockchain is a distributed, decentralised
ledger technology that maintains the integrity,
transparency, and security of data shared by
recording transactions series of blocks
connected in chronological order that each
include a list of transactions, establishing a
continuous chain. A few of the most important
aspects of blockchain:

Decentralisation: A copy of the complete
blockchain is stored on each node of the peer-
to-peer network of computers, or "nodes," on
which blockchain functions. Because it is
decentralised, there is no longer a need for a
centralised authority or middleman, enabling
members to interact directly and without trust.

Transparency: All network users can see
every transaction that is registered on the
blockchain. Because it is difficult to change or
tamper with transaction records without the
approval of the majority of the network, this
transparency assures accountability and
prevents fraud.

Immutability: A transaction cannot be
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changed or removed after it is registered on
the blockchain and approved by the network
via a procedure known as consensus. The
permanence and integrity of the data stored on
the blockchain are guaranteed by its
immutability.

Machine learning (ML) algorithms represent a
powerful approach to overcoming these
challenges, offering the ability to analyze
large datasets of malicious data. By applying
Machine learning approaches we can stop
double spensing and reverse a transaction.
Even network disruption can also be stopped.
This analysis not only contributes to the
theoretical ~understanding but also has
practical implementation. In application to the
historical logs of ethereum we can make use
of the attributes to ensure the reliability of a
transaction. Making use of the hash algorithm
the key used is hard to be tampered.

II. RELATED WORKS

In the domain of blockchain , particularly for
threat detection or malicious activity tracking,
recent advancements have leveraged machine
learning techniques to enhance the efficiency
and integrity. This section reviews related
works that have significantly contributed to the
field by improving the reliability and various
techniques and applications where we can
make use of this blockchain technologies
decentralized nature using machine learning
approaches.

Consensus Mechanisms is exploring the
security implications of different consensus
algorithms like Proof of Work (PoW), Proof of
Stake (PoS), and others. 51% Attacks is
analyzing the security risks associated with a
single entity controlling the majority of the
network's mining power [1].

Integration with Blockchain is the monitoring
system integrates with blockchain technology
to enhance security and transparency. This
could involve recording security-related events
or data on the blockchain for immutable
storage and auditability. Network Security
Functions is detailing the specific security
functions monitored by the system, such as
intrusion detection, firewall performance,

access control, and data encryption [2].

Mitigation Strategies such as implementing
robust consensus mechanisms, conducting
thorough code audits for smart contracts, and
enhancing data encryption and privacy
protocols.Cloud-Specific Considerations are
given the deployment of the blockchain
platform in cloud environments, the author
may also address security considerations
specific to cloud computing, such as securing
cloud infrastructure, managing access controls,
and ensuring compliance with relevant
regulations [3].

An overview of the unique characteristics and
challenges of vehicular networks, including
high mobility, intermittent connectivity, and
the need for secure and reliable
communication.Assessment of the
performance and effectiveness of the
blockchain-based security mechanism through
simulations, experiments, or real-world
deployments. This could include metrics such
as latency, throughput, security overhead, and
resilience to attacks [4].

Data  Encryption is  ensuring  data
confidentiality through encryption
techniques.Access Control is implementing
access control policies using smart contracts to
regulate data access and permissions.

Data Integrity Verification is utilizing
blockchain's immutable ledger to verify the
integrity of stored data and detect unauthorized
modifications. Auditing and Compliance is
using blockchain to maintain an audit trail of
data access and modifications for compliance
purposes [5].

Immutable  Audit Trail is leveraging
blockchain's immutable ledger to maintain an
audit trail of authentication transactions,
enhancing transparency and accountability.
Lightweight Protocol Design is designing
lightweight communication protocols suitable
for resource-constrained IoT devices to
minimize computational and energy overhead

[6].

Malicious Attacks and Intrusion Prevention is
likely elaborates on various types of malicious
attacks and intrusions commonly targeting [oT
networks, such as DDoS attacks, malware
injection, and unauthorized access [7].
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Smart  Contracts for  Governance is
implementing smart contracts to define and
enforce governance rules, access control
policies, and transaction validation
mechanisms within the oV network.[8]

Smart Contracts for SLA Enforcement is
implementing smart contracts to define and
enforce service level agreements (SLAs)
between service providers and consumers,
ensuring that performance metrics meet
predefined criteria.

Immutable Performance Records is leveraging
blockchain's immutable ledger to store
performance records, ensuring data integrity
and facilitating auditability [9].

Incorporating Capsule Network techniques for
efficient data representation and analysis,
enabling the system to detect and respond to
security threats effectively and Implementing a
Situation Awareness framework to provide a
comprehensive understanding of the security
posture and identify emerging threats or
vulnerabilities [10].

1. PROBLEM STATEMENT

By starting a transaction on the blockchain,
transferring the tokens to a different address, and
then starting a fork where the first transaction
never happened, the attacker can spend the same
cryptocurrency tokens twice. They can now use
the same tokens in the authorised chain. An
attacker has the ability to stop other miners from
verifying transactions by seizing the majority of
the mining power. They can accomplish this by
blocking or rejecting transactions, which will
essentially stop the network from processing
new transactions. Because a 51% attack
compromises the fundamental ideas of
decentralisation and trustlessness, which form
the foundation of blockchain technology, it
presents a serious danger to the security and
integrity of a blockchain network. It may cause
monetary losses, interfere with network
functioning.
IV. PROPOSED WORK
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Fig:1 Architeccture Diagram

In the context of blockchain, reinforcement
learning (RL) entails applying RL algorithms to
enhance and optimise different parts of
blockchain systems. While Proof of Work
(PoW) and Proof of Stake (PoS) are the
consensus processes that blockchain technology
has historically relied on, RL can be used to
improve the scalability, security, and efficiency
of blockchain networks. Here are a few possible
blockchain uses for RL:

Consensus  Mechanism  Optimisation: RL
algorithms can be used to dynamically modify
parameters like block size, block interval, and
mining difficulty in order to optimise consensus
mechanisms. This can support the preservation
of security and decentralisation while enhancing
the throughput and latency of blockchain
networks.

Adaptive Network Routing: To enhance data
transmission and lower latency in blockchain
networks, RL algorithms can optimise network
routing protocols. The best paths for blocks and
transactions to propagate over the network can
be dynamically chosen by RL agents using
performance metrics and network topology as
learning tools.

Security and Attack Detection: RL algorithms
are useful in identifying and thwarting a range of
security risks and assaults in blockchain
networks, including double-spending, selfish
mining, and 51% attacks. Through acquiring the
ability to identify malevolent behaviour patterns
and unusual conduct.

V. IMPLEMENTATION
RESULTS

Training and validation are fundamental
concepts in machine learning (ML) and
are crucial stages in the development of
ML models.

AND
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Fig:2 Training and validation

An ML algorithm is trained when labelled
data is fed into it so that it can identify
patterns and correlations in the data.
Based on the input data and related labels,
the algorithm modifies its internal
parameters during training.During
training, models are usually assessed for
performance and generalizability using a
different validation dataset. This lessens
the chance of overfitting, in which the
model recognises the malicious input
clearly and retains the training data.

The process of evaluating a trained
machine learning model's performance on
data that it was not exposed to during
training is known as validation. It assists
in assessing the model's generalizability to
fresh, untested data and detecting any
problems.

FPV = False Positive Value

FNV = False Negative Value

PPV = Positive Prediction Value
NPV = Negative Prediction Value
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Fig : 3 Representation of FPV,FNV, PPV NPV

The state of the blockchain network, including
transaction history, network architecture, and
performance indicators, can be represented by
RL agents in a way that makes them amenable to
learning. Features like transaction volume,
transaction frequency, node connectivity, and
transaction confirmation times might be included
in this representation.

Reward Signal: Based on their observations and
behaviour within the blockchain network, RL
agents are rewarded with signals. The incentive
signal in the context of identifying malicious
data can be determined by the agent's accuracy
in recognizing and flagging suspicious
transactions or network activity. When an agent
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properly detects a fraudulent transaction, for
instance, it gets rewarded positively; conversely,
when it incorrectly labels legal transactions as
malicious, it gets rewarded negatively.

VI. CONCLUSION

In conclusion, the system is built and works
on the basis of training and validation only.
The learning-
algorithm main works in the basis of rewards.
Correct detection leads to the successful

machine reinforcement

transaction with a positive rewards where as
in false prediction goes with negative
reward.Our system model after continuous
training the model produces 95% of accuracy.
As the the successful identification of threats
are done which stops the attacker to take the
control of the transaction by which we are
able to put an end to double spending as well
as reverse transaction.
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