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Abstract— The limited memory and processing power of
individual devices is one of the main issues facing the loT
ecosystem. Environmental security needs to be authenticated for
preserving user confidence and protecting sensitive data. In this
study, selective overview of Blockchain-Based Security
Architecture has been proposed to find the solution in
environment security. Delving into understanding the
fundamentals of blockchain  technology, including its
decentralized nature, cryptographic principles, consensus
mechanisms, and smart contracts. By leveraging blockchain-based
security mechanisms, the proposed architecture contributes to
enhancing environmental security within the 10T ecosystem. It
ensures the integrity and confidentiality of sensitive data related
to environmental monitoring, resource management, and
sustainability initiatives.

Index Terms— 10T, Blockchain, Security

I. INTRODUCTION

The present Internet-of-Things  landscape has seen a rapid
growth of networked gadgets that have completely changed the
way people engage with technology. These networked gadgets,
which range from wearable fitness trackers to smart
thermostats, provide previously unheard-of efficiency and ease.
But there are also a lot of obstacles associated with this
exponential rise in loT devices, especially when it comes to
security and privacy. With billions of devices producing data
every second, there is a high risk of security lapses and
invasions of privacy [1].

The limited memory and processing power of individual
devices is one of the main issues facing the Internet of Things
ecosystem. Many loT devices, in contrast to conventional
computers or servers, run on limited hardware, frequently with
limited processing and memory capacity [2]. This restriction
presents a significant obstacle to putting strong security
measures in place. For instance, loT devices with low
capabilities may find it difficult to process encryption
algorithms that guarantee data secrecy. Furthermore, if
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authentication and authorization overhead is not adequately
controlled, it may put a strain on these devices' capabilities and
result in vulnerabilities or performance problems [3].

Notwithstanding these difficulties, preserving user
confidence and protecting sensitive data depend heavily on 10T
environment security. In this endeavor, authentication and
authorization techniques are essential since they provide the
basis of secure communication between connected devices [4].
Robust authentication systems, such biometric recognition or
two-factor authentication, aid in confirming the identification
of devices and stop unwanted access. Such as wise, strong
authorization protocols limit what each device can do on the
network, reducing the possibility of malicious activity. A
proactive approach to risk management and a focus on security
measures can help stakeholders reduce the security and privacy
issues that come with the expanding 10T ecosystem [5].

AUTHENTICATION AND AUTHORZATION IN (0T

Figure 1:Aunthentication and Authorization in 10T, Blockchain-Based
Frameworks for loT Security and Privacy

Figure 1 shows that ttraditional access control methods, such
as Public Key Infrastructure (PKI) and central authorities, have
limitations such as increased work and delays. To tackle these
problems, alternative approaches have been suggested, such as
using blockchain technology. It is proposed a blockchain-based
access management system for the loT, using a Proof-of-
Concept consensus algorithm instead of a centralized control
server. This method also solves issues with access rights
delegation by utilizing Ethereum blockchain technology for
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entity identification. The research proposes a blockchain
structure with layers, intersections, and self-organization to
confirm 10T entities and analyses security performance and
model efficiency based on storage efficiency, response time,
and verification. Our publication emphasizes the challenges of
data authentication security and privacy in 10T and suggests
using blockchain to eliminate the need for a central server and
address problems such as device impersonation, fraudulent
authentication, and unreliable data exchange. The suggested
blockchain-based architecture aims to overcome the problem of
a single point of failure.

Many individuals in blockchain technology have been actively
engaged in developing solutions to tackle challenges such as
data privacy, scalability, and the absence of standardized
designs. Professionals across various projects and initiatives are
dedicated to advancing the capabilities of blockchain systems.
Exploring recent publications, conference papers, and industry
reports can shed light on the collective efforts and contributions
made by experts working towards enhancing blockchain
technology. Additionally, examining the teams associated with
leading blockchain projects and organizations involved in
research can provide valuable insights into the collaborative
work addressing these critical issues. They have introduced the
Lightweight Scalable Blockchain (LSB) as part of their
expansion, with the goal of enhancing the security and privacy
of 10T devices. Furthermore, they've developed sophisticated
consensus algorithms like Proof of Block and Trade (PoBT) to
accelerate ledger distribution and validation, while
simultaneously decreasing computation time. The Lightweight
Scalable Blockchain (LSB) aims to improve security and
privacy in 10T devices by utilizing a blockchain framework
powered by devices with strong computational abilities. It
introduces a new consensus algorithm called Proof of Block and
Trade (PoBT) to tackle the challenges of combining blockchain
technology with scalable 10T networks. The goal is to decrease
the time required for blocking and trade validation.

requoster

Figure 2: Permissioned Blockchain in l1oT

Figure 2 shows the usage of permissioned blockchain, notably
Hyperledger Fabric (HLF), in loT applications is also
explained. HLF's distributed ledger technology fosters
flexibility, scalability, and confidentiality by offering a reliable
environment free from reliance on a central authority. For
managing loT big data, an authorization framework based on
HLF is presented to improve consensus algorithms and address
security and trust issues.
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Figure 3: Layer-Based loT Blockchain
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Figure 3 shows the use of multi-tier structures for specific
purposes, such as secure communication in smart cities and
healthcare. They combine blockchain technology and Software
Defined Networking (SDN) in hybrid network setups to
maximize efficiency. By incorporating mobile agents to
perform necessary functions, the multi-level blockchain
framework improves data security and privacy in loT
applications. This also introduces a multi-layer security
architecture for 1oT devices connected to multi-hop cellular
networks. This architecture uses machine learning and
intelligent  clustering  techniques  with  Evolutionary
Computation (EC) and Swarm Intelligence (SI) algorithms. By
combining local authentication services with a globally
distributed blockchain-based framework, the proposed network
model aims to provide a reliable and trustworthy security
mechanism while ensuring increased privacy, scalability, and
flexibility anywhere in the paper.

The first section outlines the introduction of the 1oT.Section 2
contains brief information about the Methodology.Section 3 is
the Selective idea of multilayer blockchain-based security,
Section 4 is the Strategy of integration of blockchain and 10T in
smart devices and Section 5 concludes the overall case study.

Il. METHODOLOGY

In this work, several papers have been studied to initiate the
establishment of an loT Multi-Layer Blockchain-Based
Security System which involves a systematic approach to
identify, analyze, and address security challenges within 10T
networks. By leveraging techniques such as Simulated
Annealing and Genetic Algorithm, along with the creation of
device groupings and the designation of local security leaders,
organizations can enhance the security posture of their loT
infrastructure. The implementation of private blockchains for
each device group provides a decentralized and secure
framework, enabling encrypted and  authenticated
communication within and between groups. Security protocols
tailored to the specific needs of each group contribute to a
comprehensive defense against unauthorized access, data
integrity issues, and other vulnerabilities. Regular monitoring,
updates, and audits are essential for maintaining the
effectiveness of the security system over time. Additionally,
educating and training stakeholders, along with staying
informed about emerging technologies, ensures a proactive and
adaptive approach to cybersecurity. In adopting this multi-
layered security strategy, organizations can establish a resilient
IoT environment that not only mitigates existing security
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challenges but also remains adaptable to evolving threats in the
dynamic landscape of loT and blockchain technologies.
Therefore, all the studies are summarized in Table 1.

n of Literature reviews
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SELECTIVE IDEA OF MULTILAYER BLOCKCHAIN-BASED
SECURITY

Figure 4: Multilayer Blockhain-Based Security

Figure 4 presents a comprehensive and creative security
architecture that tackles the particular difficulties faced by loT
networks enabled by 5G. It highlights how crucial blockchain
technology, evolutionary computation, clustering algorithms,
and the Hyperledger Fabric platform are to bolstering security,
privacy, and effectiveness in the rapidly changing loT
ecosystem. The components that are connected represent a
unified strategy for dependable and safe communication
throughout the IoT.

Figure 5: Wireless Sensor Networks (WSNs)

Figure 5 shows the function of Wireless Sensor Networks
(WSNs) in relation to the IoT. WSNs are made up of networked
sensors that gather environmental data and are essential to the
loT" ability to communicate and share data. Important WSN
components, including sensor types, sensor nodes, and power
supply issues. Aspects of wireless communication which also
includes data transmission and reception as well as
communication protocols.The section on network architecture
emphasizes the significance of selecting between hierarchical
and flat topologies, as well as centralized and distributed
networks, while taking fault tolerance and scalability into
account. This also highlights how important energy efficiency
is to WSN design, since sensors are often placed in isolated
areas with little access to electricity.It is also examined other
uses of WSNs in 10T, including industrial 10T, smart homes,
environmental monitoring, and healthcare. Wireless sensor
networks (WSNs) in smart homes improve security by spotting
potential threats and optimize energy use by using appliances.
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Figure 6: Multilayer Security Framework

Figure 6 explained about the framework aims to optimize
energy consumption, reduce communication latency, and
improve network coverage in loT systems. The proposed
framework utilizes a novel, lightweight, private multi-layer
model tailored to meet the requirements of loT devices. It
leverages blockchain technology to provide secure
communication and authentication for 10T devices. The
architecture includes three layers: Layer-1 for 10T devices and
nodes, Layer-2 for cluster heads and controlling devices, and
Layer-3 for base stations in cellular networks. Key components
of the framework include a clustering algorithm based on
Genetic Algorithm (GA) and Simulated Annealing (SA), and
the deployment of Hyperledger Fabric (HLF) blockchain
technology. The proposed framework addresses challenges
associated with blockchain implementation in 10T systems,
such as device authentication, low scalability, transaction
delays, and device heterogeneity. It aims to enhance network
scalability, reduce complexity, and improve security for loT
devices. In summary, the document presents a comprehensive
exploration of the multi-layer security framework for loT
networks, emphasizing the integration of blockchain
technology, clustering algorithms, and smart contracts to
address security, scalability, and performance challenges in loT
systems.

IVV. STRATEGY OF INTEGRATION OF BLOCKCHAIN AND IOT IN
SMART DEVICES
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Figure 7: Strategy of integration of blockchain and lot in smart devices

In figure 7, as the use of smart devices in the 10T increases,
ensuring strong security is crucial. The proposed Multi-Layer
Blockchain-Based Security Architecture for 10T networks
suggests potential improvements to make the system more
adaptable and aligned with the evolving needs of the loT
environment. Continuous monitoring and adaptation are
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necessary to track the changing dynamics of the 10T landscape
and adjust the security architecture in real-time to emerging
threats. This will help maintain the effectiveness of the security
framework over time. The integration of machine learning can
improve anomaly detection and predictive security analytics by
analyzing device behavior patterns. This will help the system
identify and respond to potential security issues more
efficiently.  Additionally,  developing  energy-efficient
blockchain solutions is important for addressing the resource
limitations of 10T devices and reducing computational overhead
and energy consumption. In order to improve user
authentication, it is important to find a balance between user-
friendliness and strong security. This can be achieved by
exploring biometric authentication or other simple methods that
enhance user experience without compromising overall
security. Additionally, fostering collaboration with the loT
community, researchers, and industry experts is crucial. By
creating a collaborative environment, we can share findings,
best practices, and innovations in 10T security, which will
benefit the entire community.

V. CONCLUSION

In conclusion, the widespread adoption of smart device
integration into 10T networks has resulted in notable security
and privacy concerns that require creative solutions. To solve
these issues, this study suggests a multi-layer blockchain-based
security architecture for 10T networks that are 5G enabled. To
improve security, privacy, scalability, and performance, the
suggested design makes use of complex clustering techniques,
decentralized and distributed blockchain technology, and a
hybrid evolutionary computation algorithm. The introduction
of K-unknown clusters using sophisticated clustering
techniques, the creation of local private blockchains for safe
intra-cluster communication, and the use of a global blockchain
strategy for inter-cluster communication are among the main
contributions of this work. The robustness of the suggested
design is further confirmed by the implementation of the open-
source Hyperledger Fabric Blockchain technology.

The results of the simulations demonstrate the efficiency of the
clustering algorithm and the lightweight blockchain model's
superiority over conventional global blockchain techniques in
terms of balancing network latency and throughput. The
suggested design addresses the shortcomings of the present
blockchain implementations by providing a thorough and
efficient security solution suited to the needs of 10T networks.
For continued innovation and adaptation going forward, it is
advised to include machine learning, energy-efficient
blockchain solutions, user-friendly authentication methods, and
community involvement with constant monitoring. By ensuring
that the security architecture is durable and flexible enough to
change with the loT, these proposals hope to promote
cooperation and group advancement among loT security
experts. Essentially, the Multi-Layer Blockchain-Based
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Security Architecture that is being presented advances loT
security and establishes the groundwork for an 10T ecosystem
that is more efficient, safe, and collaborative.
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