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Abstract: The Internet of Things (IoT) connects many smart devices and allows them to collect and
share data through networks. As the number of IoT devices continues to increase, security problems
such as unauthorized access, data tampering, privacy issues, and cyber-attacks are also becoming
more common. Traditional security systems mainly depend on a central authority, which can create
certain limitations. Blockchain technology offers a decentralized and tamper-resistant approach that
can help improve IoT security. This paper explains how Blockchain can support device authentication,
data integrity, secure data sharing, privacy, and decentralized communication in loT environments. It
also highlights the importance of protecting communication between loT devices and maintaining trust
among different participants in the network. In addition, the paper discusses security threats and
possible countermeasures that can help make BloT systems more reliable. It also discusses the
possible applications, benefits, challenges, and future scope of Blockchain-based IoT security.
Although Blockchain can provide an additional security layer for loT systems, challenges such as
scalability, computational requirements, storage limitations, and the limited resources of IoT devices
still need to be addressed.
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L. INTRODUCTION
The Internet of Things (IoT) allows physical devices, sensors, machines, and other smart objects to connect to the
Internet and share information. These devices can collect, exchange, and process data without requiring continuous
human involvement. Today, IoT is used in many areas, including smart homes, healthcare, agriculture, transportation,
industrial automation, and smart cities. As the use of [oT continues to grow, more data is being generated and shared
between connected devices. Because of this, keeping IoT devices and their data secure has become an important
concern.
IoT systems can face different security problems because many connected devices have limited processing power,
memory, and storage. Some common issues include unauthorized access, device impersonation, data modification,
privacy violations, malware, and communication attacks. If one device in the network is compromised, it may create
security risks for other connected devices as well. Therefore, IoT systems need suitable methods for authentication,
data integrity, access control, privacy protection, and secure communication. However, integrating blockchain with IoT
also introduces challenges. IoT devices generally have limited resources, while blockchain systems may require
computational, communication, storage, and network resources. Scalability.
Many traditional IoT security systems depend on centralized servers or trusted authorities to manage authentication and
data. This type of architecture can create a single point of failure, and the central server may become a target for
attackers. It can also be challenging to maintain trust among a large number of IoT devices, especially when the devices
are owned or managed by different users or organizations.
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Blockchain provides a decentralized way to store records and build trust between participating devices and users.
Instead of keeping all records under one central authority, Blockchain uses a distributed ledger to maintain transaction
information. Once information is recorded, it is designed to be difficult to change without authorization. Features such
as decentralization, transparency, cryptographic protection, and tamper resistance make Blockchain a useful option for
improving IoT security.

II. METHODOLOGY

This study follows a review-based approach to understand the security issues in Blockchain-based 10T (BIoT) systems.
First, the common security problems faced by IoT devices are studied, including unauthorized access, data tampering,
privacy concerns, and limited device resources. The role of Blockchain in addressing these problems is then examined,
with focus on authentication, data integrity, privacy, secure communication, access control, and traceability. The study
also reviews different security threats and possible countermeasures used in BIoT environments. Finally, important
challenges such as scalability, computational requirements, storage, energy consumption, and interoperability are
considered to identify research gaps and possible future improvements in BIoT security.

III. PROBLEM STATEMENT

Traditional IoT systems usually rely on centralized servers to store data, process information, and manage security.
This dependence on a single server can become a single point of failure and may expose the system to problems such as
unauthorized access, data tampering, privacy leakage, and cyber-attacks. In addition, many IoT devices have limited
processing power, memory, storage, and energy, making it difficult to use complex security solutions. Therefore, a
more secure and decentralized approach is needed to protect IoT devices and their data while considering these
resource limitations. Blockchain can be a possible solution because it provides a decentralized and tamper-resistant way
of managing data.

IV. EXISTING SYSTEM
The existing [oT system mainly follows a centralized approach for managing data and connected devices. IoT sensors
and devices collect information and send it through a gateway or communication network to a central server or cloud
platform. The central server is then responsible for storing, processing, and managing the collected data. It also handles
important security activities such as authentication and access management. However, depending on a single central
server can create a single point of failure, where a server failure or attack may affect the overall system. It may also
lead to risks such as unauthorized access, data modification, privacy leakage, and cyber-attacks. In addition, IoT
devices generally have limited processing power, memory, storage, and energy. These limitations make it difficult to
implement complex security mechanisms on IoT devices.
Limitations of Existing System
¢ Central Server Dependency: The system mainly relies on a central server to manage data and security.
¢ Single Point of Failure: If the central server fails or is attacked, the services of the IoT system may be
affected.
¢  Unauthorized Access: Unauthorized users may gain access to [oT data.
* Data Exposure: [oT data may be modified, leaked, or exposed to attackers.
* Limited Device Resources: IoT devices have limited memory, processing power, storage, and energy,
making complex security mechanisms difficult to use.
*  Scalability Issues: Managing a large number of connected IoT devices can create scalability challenges.

V. PROPOSED SYSTEM
The proposed system integrates Blockchain technology with IoT to provide a secure and decentralized environment for
connected devices. IoT devices collect data from the physical environment and transmit it through a secure
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communication network. Before important data is stored on the Blockchain, it is verified to improve its reliability and
accuracy. Authentication mechanisms are used to verify IoT devices and users before granting access to the system.
Smart contracts can automate predefined operations according to specific rules, reducing the need for manual
intervention. Blockchain also helps maintain data integrity and provides better traceability of important activities. By
reducing dependency on a single centralized server, the proposed system aims to improve security, trust, and data
management in Blockchain-based IoT environments.
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Fig. 1. Existing Centralized IoT Architecture

VI. BLOCKCHAIN-BASED IOT (BIOT)
Blockchain-Based Internet of Things (BIoT) combines IoT devices with Blockchain technology to improve security,
trust, and data management. IoT devices collect and exchange information, while Blockchain provides a distributed and
tamper-resistant platform for storing important transactions. This combination can help improve data integrity, device
authentication, privacy, traceability, and secure communication. However, BloT systems need to handle security issues
related to both IoT and Blockchain. [oT devices may be exposed to physical tampering, unauthorized access, and other
attacks, while communication channels need protection against data interception and modification. At the same time,
Blockchain components such as the network, consensus mechanism, and smart contracts also need to be properly
secured.
The integration of IoT and Blockchain also brings challenges related to scalability, performance, interoperability, and
future security threats. IoT networks can contain a large number of devices with limited processing power, memory,
and energy. On the other hand, Blockchain operations may require additional computational and communication
resources. Therefore, securing a BloT system requires a complete approach that considers the security of [oT devices,
communication networks, Blockchain components, and the interaction between them.
Main Features of BloT
* Data Integrity: Data collected by IoT devices should remain accurate and protected from unauthorized
changes during transmission and storage..
* Device Authentication: IoT devices should be properly verified before they are allowed to access the system
or participate in Blockchain transactions.
* Privacy Protection: Sensitive information related to users and devices should be protected from
unauthorized access and misuse
* Traceability: Activities and transactions within the system can be recorded and traced when needed, which
can help in identifying suspicious activities.
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* Secure Communication: Communication between IoT devices and Blockchain nodes should be protected
against unauthorized monitoring, interception, and modification.

* Smart Contract Security: Smart contracts should be carefully designed and secured to prevent
vulnerabilities that could result in unauthorized operations or data-related problems.

VII. SECURITY THREATS AND VULNERABILITIES
Blockchain-based IoT (BIoT) systems face several security threats because they bring together IoT devices,
communication networks, and Blockchain technology. IoT devices can be affected by physical tampering, unauthorized
access, malware, software attacks, and data-related attacks. The communication network may also be exposed to
eavesdropping, data modification, and other network-based threats. At the Blockchain level, attacks such as 51%
attacks, Sybil attacks, Eclipse attacks, DDoS attacks, and routing attacks can affect the security and reliability of the
system. Smart contracts may also contain vulnerabilities that can lead to unauthorized operations, data breaches,
financial losses, or disruption of services. In addition, many [oT devices have limited processing power, memory, and
battery life, which makes it difficult to use complex security mechanisms. The integration of IoT and Blockchain
further introduces challenges related to scalability, performance, and interoperability. Therefore, BloT systems need a
comprehensive security approach that protects IoT devices, communication channels, Blockchain networks, and smart
contracts.
Additional Security Threats
*  Malware Attacks: Malware can take advantage of weaknesses in IoT devices, gain unauthorized access, and
interfere with their normal functioning.
* Data Breach: Attackers may obtain sensitive personal, financial, or confidential information collected, stored,
or transmitted by IoT devices.
* Traffic Analysis Attacks: By observing network traffic, attackers may gather information about
communicating devices, their activities, or communication patterns.
* RFID Spoofing: Attackers may copy or manipulate RFID tags and information to gain unauthorized access or
provide false information to the system.
* Sinkhole and Wormhole Attacks: These attacks target the routing process by redirecting or manipulating
network traffic. This can disturb normal data flow and may result in data loss or unauthorized access.

VIIL. SECURITY CRITERIA

Security criteria play an important role in developing a secure and reliable Blockchain-based IoT (BloT) system.
Privacy protection helps keep sensitive information related to users and IoT devices safe from unauthorized access.
Data integrity ensures that the information collected by IoT devices remains accurate and is not changed or tampered
with during transmission. Device authentication is used to verify IoT devices before they are allowed to access the
system or participate in Blockchain transactions. Non-repudiation ensures that a legitimate transaction can be linked to
its source and cannot be falsely denied later. Traceability helps monitor and track device activities and transactions,
especially when suspicious or malicious activities occur. Identity privacy protects the identity of devices while still
allowing them to be properly verified. In addition to these criteria, secure communication, smart contract security,
Blockchain network security, scalability, interoperability, and regulatory compliance are also important for building a
dependable BIoT environment.
Key Security Criteria

* Privacy Protection: Protects sensitive information related to users and IoT devices from unauthorized access.

¢ Data Integrity: Ensures that data remains accurate, complete, and protected from unauthorized changes.

* Device Authentication: Verifies IoT devices before allowing them to access the system or participate in

transactions.
* Non-Repudiation: Ensures that a valid transaction cannot be falsely denied by its source.
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Traceability: Helps monitor and track device activities and transactions when required.

Identity Privacy: Protects the identity of [oT devices while allowing their authenticity to be verified.

Secure Communication: Protects data exchanged between IoT devices and Blockchain nodes from
unauthorized access and modification.

Smart Contract Security: Protects smart contracts from vulnerabilities that could lead to unauthorized
operations or other security problems.

IX. SECURITY COUNTERMEASURES

Security countermeasures play an important role in protecting Blockchain-based IoT (BloT) systems from different
security threats. These measures help secure 1oT devices, communication networks, and Blockchain components.
Common security methods include secure system design, Intrusion Detection Systems (IDS), cryptography, secure
authentication, secure communication, and proper key management. Features such as secure booting, hardware-based
trust, protected key storage, and secure firmware updates can be included in the system design to improve security.
These measures help reduce vulnerabilities and make the overall BloT system more secure and reliable.

Main Countermeasures
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Secure Design: Security should be considered from the beginning while designing IoT devices and systems.
This helps reduce vulnerabilities and improve overall protection.

Intrusion Detection System (IDS): An IDS monitors system activities and helps identify suspicious or
malicious behavior.

Cryptography: Cryptographic techniques, especially encryption, help protect sensitive data during storage
and transmission.

Secure Authentication: Authentication verifies users and IoT devices before allowing them to access the
system or perform transactions.

Secure Firmware Updates: Secure and regular firmware updates help protect IoT devices from outdated
software and known security vulnerabilities.

X. RESEARCH GAPS

Existing Approach Limitation Proposed Improvement
Traditional IoT security Traditional IoT security Traditional IoT security
Centralized data storage Centralized data storage Centralized data storage
Password-based authentication [Password-based authentication [Password-based authentication
Traditional encryption Traditional encryption Traditional encryption
Manual attack detection Manual attack detection Manual attack detection
Basic data protection Basic data protection Basic data protection
Fixed security mechanisms Fixed security mechanisms Fixed security mechanisms

XI. ADVANTAGES
Improved Security: Blockchain helps protect IoT systems from unauthorized access and different cyber
attacks.
Data Integrity: Data stored on the Blockchain is difficult to modify, which helps maintain data accuracy and
reliability.
Decentralized System: Blockchain reduces dependency on a single central server and avoids a single point of
failure.
Device Authentication: Blockchain can help verify [oT devices before allowing them to access the system.
Data Privacy: Security and privacy techniques can be used to protect sensitive IoT data.
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* Traceability: Blockchain records transactions, making it easier to track device activities and identify
suspicious actions.

* Secure Communication: Blockchain combined with cryptographic techniques can help protect data
exchanged between IoT devices.

* Automation: Smart contracts can automatically perform predefined operations according to specific rules.

* Better Trust: The distributed and tamper-resistant nature of Blockchain can improve trust between IoT
devices and users.

XII. FUTURE SCOPE

The future scope of Blockchain-based IoT (BlIoT) systems is mainly focused on making IoT environments more secure,
efficient, and reliable. Future research can focus on developing scalable Blockchain solutions that can support a large
number of IoT devices and transactions without affecting system performance. Lightweight security techniques can
also be developed to suit IoT devices with limited memory, processing power, and battery capacity. Privacy-preserving
methods can help protect sensitive user and device data. Machine Learning can be used to improve attack detection and
identify new or changing security threats. In addition, quantum-resistant cryptography can be explored to provide better
protection against future quantum-based attacks. Improving interoperability between different IoT devices and
Blockchain networks is also an important area for future work. Finally, these security solutions can be tested in real-
world applications such as smart homes, healthcare, industries, and smart cities to evaluate their practical performance
and reliability.
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XIV. CONCLUSION

Blockchain-based IoT (BIoT) is a useful technology for improving the security of IoT systems. By combining
Blockchain and IoT, important features such as data integrity, device authentication, privacy, traceability, and
decentralization can be improved. However, BloT systems still face different security threats related to IoT devices,
Blockchain networks, communication networks, and smart contracts. Security techniques such as cryptography, secure
communication, authentication, intrusion detection, and secure system design can help protect the system from these
threats. Limited memory, processing power, and battery life of IoT devices are also important challenges. In addition,
scalability, performance, and interoperability need further improvement. Future research can focus on developing
lightweight and adaptive security solutions that can work effectively with resource-limited IoT devices. Overall,
combining different security techniques can help in developing BIoT systems that are more secure, reliable, scalable,
and trustworthy.
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