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ABSTRACT: Cybersecurity challenges pose a significant threat to Healthcare Cyber-Physical Systems (CPS), which
heavily rely on wireless communication. Jamming attacks can severely disrupt the integrity of these networks, leading
to compromised performance and security risks. To address this issue, a decentralized system is introduced that
leverages trust mechanisms and blockchain technology to enhance security against jamming threats. A layered model is
designed to improve network lifetime and overall system performance in smart healthcare environments. This approach
ensures secure and reliable communication between sensor nodes, wearable sensors, medical devices, and monitoring
systems, thereby strengthening the resilience of healthcare CPS against cyber threats. By integrating a trust-based
framework with blockchain, data authenticity and transparency are significantly enhanced. The proposed model also
reduces reliance on centralized security solutions, mitigating single points of failure. This contributes to the
advancement of secure and efficient healthcare CPS by addressing key vulnerabilities in wireless network
communication.

L. INTRODUCTION

The increasing reliance on Cyber-Physical Systems (CPS) in various sectors, particularly in healthcare, has brought
about significant advancements in technology and efficiency. However, these systems are increasingly vulnerable to
cybersecurity threats, especially those targeting wireless communication channels. Among the various cyberattacks,
jamming poses a particularly serious risk to the integrity and functionality of CPS networks. These attacks disrupt
communication between devices, compromising the accuracy and reliability of the entire system.
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Figure 1: CPS & Blockchain Architecture

Blockchain technology, known for its decentralized and tamper-proof nature, has emerged as a promising solution for
enhancing the security of CPS. By leveraging blockchain’s capabilities, it is possible to detect and mitigate attacks such
as jamming more effectively. This paper explores the potential of using blockchain to support a robust assault detection
mechanism in CPS, aiming to create a system that not only identifies threats but also prevents them from severely
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affecting the performance of critical networks. The proposed system combines trust mechanisms and blockchain
technology to provide real-time monitoring and response to security breaches, ensuring that healthcare CPS networks
remain operational and secure. Through the use of a layered model, the system also aims to improve the overall lifetime
and efficiency of these networks, ensuring reliable communication between sensor nodes, medical devices, and
monitoring systems.

II. LITERATURE REVIEW

[1] G. Mohler, “*Marked point process hotspot maps for homicide and gun crime [1] Natalia A. Popova, Natalia
G. Butakova “ Research of a Possibility of Using Blockchain Technology without Tokens to Protect Banking
Transact ions”,| 978-1-7281-0339-6/19/$31.00 ©2019 IEEE

This paper discusses the use of Blockchain technology without tokens to protect information about banking
transactions, namely, transfer amounts, card details, names of participants, etc. This topic is relevant, since the digital
economy is becoming an integral part of modern life. The processed information passes through the database of banks
and payment systems, which potentially makes it available to the attacker. The article analyzes the protection
mechanisms of distributed databases, proposes a solution to the problem of maintaining the uniqueness of information
in them based on Blockchain technology without tokens and gives recommendations on the introduction of Blockchain
technology into modern banking systems.

[2] Zibin Zhengl, Shaoan Xiel, Hongning Dai2, Xiangping Chen4, and Huaimin Wang3 “ An Overview of
Blockchain Technology: Archit ect ure, Consensus, and Fut ure Trends” 2017 IEEE 6th International Congress
on Big Data

Blockchain, the foundation of Bitcoin, has received extensive attentions recently. Blockchain serves as an
immutable ledger which allows transactions take place in a decentralized manner. Blockchain-based applications are
springing up, covering numerous fields including financial services, reputation system and Internet of Things (IoT), and
so on. However, there are still many challenges of blockchain technology such as scalability and security problems
waiting to be overcome. This paper presents a comprehensive overview on blockchain technology. We provide an
overview of blockchain architechture firstly and compare some typical consensus algorithms used in different
blockchains. Furthermore, technical challenges and recent advances are briefly listed. We also lay out possible future
trends for blockchain.

[3] Pasu Poonpakdeex, Jarotwan Koiwanit *, Chumpol Yuangyaix and Wat chara Chatwiriya® Applying
Epidemic Algorithm for Financial Service based on Blockchain Technology” 978-1-5386-4956- 5/18/$31.00
©2018 IEEE.

Our global market is emerging transformation strat-egy that can make the difference between success and
failure.Smart contract systems through developments of technologicalinnovations are increasingly seen as alternative
technologies toimpact transactional processes significantly. Blockchain is a smartcontract protocol with trust offering
the potential for creatingnew transaction platforms and thus shows a radical change ofthe current core value creation in
third parties. These resultsin enormous cost and time savings and the reduced risk for theparties. This study proposed a
method to improve the efficiency ofdistributed consensus in blockchains using epidemic algorithm.The results showed
that epidemic protocols can distribute theinformation similar to blockchain.

[4] Satoshi Nakamoto ” | Bitcoin: A Peer-to-Peer Elect ronic Cash System”

A purely peer-to-peer version of electronic cash would allow online payments to be sent directly from one
party to another without going through a financial institution. Digital signatures provide part of the solution, but the
main benefits are lost if a trusted third party is still required to prevent double-spending. We propose a solution to the
double-spending problem using a peer-to-peer network. The network timestamps transactions by hashing them into an
ongoing chain of hash-based proof-of-work, forming a record that cannot be changed without redoing the proof-of-
work. The longest chain not only serves as proof of the sequence of events witnessed, but proof that it came from the
largest pool of CPU power. As long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The network itself requires minimal
structure. Messages are broadcast on a best effort basis, and nodes can leave and rejoin the network at will, accepting
the longest proof-of-work chain as proof of what happened while they were gone.
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Relevance to current Research

Blockchain technology has been known as a cryptocurrency platform since the emergence of its first and largest
application, bitcoin. Blockchain contributes to the process of changing low-trust centralized transaction ledger held by a
single third party, to high-trust decentralized form held by different verifying nodes. Due to its decentralized nature and
security robustness, blockchain has big potentials to be applied in various fields beyond cryptocurrency. This paper
aims to provide readers a more complete literature review of blockchain, compared with existing works. We introduce
and explain various security properties of blockchain, provide a taxonomy of blockchain-based applications, and
discuss challenges of blockchain in terms of security and performance. Furthermore, some research directions are given
in the last section of the paper.

III. METHODOLOGY OF PROPOSED SURVEY

The proposed system integrates attack detection, trust evaluation, and blockchain storage to enhance security in Cyber-
Physical Systems (CPS). Below are the key algorithms used in the system to detect cyber threats and securely store
attack logs.

1. Hybrid Trust-Based Attack Detection Algorithm
This algorithm evaluates device behavior and historical reputation to detect cyber-attacks in CPS networks.
Steps of the Algorithm:

1. Input: Security log L from CPS device D.

2. Extract features (e.g., packet loss, unauthorized access, abnormal traffic patterns).
3. Calculate Reputation Trust (RT) using past behavior logs:

RT(D) = \frac {\text{Successful transactions} } {\text{Total transactions} }

BT(D) =1 - \frac{\text{ Anomalous events} } {\text{Total events}}

FTS(D) = \alpha \cdot RT(D) + (1 - \alpha) \cdot BT(D)

6. If FTS(D) < Threshold, classify D as a malicious device and log the event.

7. Else, classify D as a normal device.

8. Output: Attack detection result stored in security logs.

2. Blockchain-Based Security Log Storage Algorithm
Once an attack is detected, this algorithm stores the log in the blockchain for tamper-proof security.
Steps of the Algorithm:

1. Input: Security Log L = {Attack ID, Device ID, Timestamp, Attack Type}.
2. Generate Hash H(L) using SHA-256 hashing:

H(L) = \text{SHA-256} (L)

4. Execute a smart contract to verify and store the transaction.

5. If blockchain consensus is reached, store the block permanently.

6. Output: Security log is stored in the blockchain, ensuring immutability.

3. Smart Contract-Based Automatic Response Algorithm
This algorithm automates security responses based on attack severity.
Steps of the Algorithm:

1. Input: Attack Log A = {Attack Type, Severity Level, Device ID}.

2. Define action rules in a smart contract (e.g., block IP, alert admin, log event).
3. If Severity Level > High, execute BLOCK DEVICE(Device ID).

4. Else if Severity Level = Medium, send an alert to the admin.

5. Else, log the event in blockchain for review.

6. Output: Automated security response is triggered.
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IV. CONCLUSION AND FUTURE WORK

In this paper, introduces a hybrid trust model that includes blockchain technology and smart contracts to find
possibilities for jamming attacks across CPS networks. The proposed framework shall deploy a unique set of trust
assessment techniques, rather than on the reputation and behavior of the nodes, to warrant an accurate and intensive
evaluation of the latter’s reliability In addition, smart contracts, systems, sensor nodes, and fog nodes. Smart contracts
automatize and secure the registration process to assure all network entities that the records are safe and transparent.
The proposed integrated approach, while ensuring scalability and flexibility, provides a resilient way to protect CPS
networks from jamming attacks. This method allows for real-time response and continuously improves the network’s
security. Further, the design addressed the requirements concerning the technology devices that can guarantee reliable
and secure communication in the healthcare environment, such as the Internet of Things. In future, we aim to expand
the suggested method and evaluating its effectiveness across real life healthcare test-bed and network configurations.
Additionally, we also aim to use cutting-edge Al and ML techniques to increase the trust evaluation process to identify
a wide range of other attacks. As technology advances and cyber threats become more sophisticated, the Blockchain-
Backed Assault Detection System for Cyber-Physical Systems (CPS) can be further improved to provide better
security, efficiency, and scalability. While the current system effectively detects and records cyber-attacks using
blockchain, there are several ways it can be enhanced in the future to adapt to evolving cybersecurity challenges. While
the Blockchain-Backed Assault Detection System for Cyber-Physical Systems (CPS) already provides a secure,
decentralized, and efficient approach to cybersecurity, several enhancements can further improve its accuracy,
scalability, and adaptability.
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