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Abstract 

In the ever-expanding Internet of Things (IoT) landscape, ensuring the privacy and security of 

data has become increasingly critical. This paper investigates the effectiveness of leveraging 

blockchain technology to bolster the privacy of IoT data. Through a comprehensive analysis, we 

explore how blockchain enhances data security and confidentiality in IoT environments. Our 

evaluation includes performance metrics, data integrity assessments, and security analyses, 

providing insights into the efficiency of blockchain solutions for preserving data privacy in IoT 

networks. The study examines the impact of blockchain on data transmission, storage, and access 

control within IoT frameworks, offering empirical evidence and comparative examinations to 

identify advantages and potential challenges. 

Keywords: Internet of Things (IoT), Privacy, Blockchain, Cryptography, Performance 

Evaluation, Processing Time. 

1. INTRODUCTION 

The Internet of Things (IoT) is rapidly evolving, with an estimated 100 billion connected devices 

by 2025. From smart homes to industrial sensors, IoT technology permeates various aspects of 

our lives, promising increased efficiency, convenience, and insights. In this context, blockchain 

technology has emerged as a potential solution to address the inherent vulnerabilities of 

centralized IoT architectures [1]. By offering a decentralized and immutable ledger, blockchain 

provides a secure framework for managing and securing IoT data, thereby mitigating risks 

associated with data breaches, tampering, and unauthorized access [2]. 
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This paper delves into the challenges of managing data sharing mechanisms in IoT ecosystems, 

particularly focusing on the security and privacy concerns inherent in centralized architectures 

[3-4]. We propose leveraging blockchain technology to address these challenges, offering a 

decentralized and secure solution. 

Many IoT sensors leverage third-party cloud service providers for functions such as data storage 

and access control, as depicted in Figure 1. In such scenarios, the sensor data owner must engage 

in negotiations and agreements with third-party service providers, typically involving fee 

payments. Unfortunately, these negotiations tend to be protracted, leading to delays in reaching 

agreements [5].This will result in a major increase in the time it takes to exchange data [6, 7]. As 

a result, scaling up the current centralized architecture paradigm of IoT systems to meet the 

needs of future IoT systems would be difficult. Our proposed architecture is built on the 

blockchain technology's underlying structure, as well as the use of secure hashing algorithms. 

 

 

 

 

 

 

 

 

 

Figure 1: Internet of Things Typical Architecture 
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2. Background study  

Prior research has explored the integration of blockchain in various domains, including 

healthcare, smart factories, and image retargeting. These studies highlight the potential use of 

blockchain to enhance security, privacy, and efficiency in diverse applications. 

Ma, R., Zhang et al. introduced a blockchain-enabled data-sharing scheme tailored for smart 

factories, a critical component of the Industrial Internet of Things (IIoT) [8-9]. Their scheme 

employs blockchain technology for user authentication and data safeguarding, incorporating 

features such as ciphertext indexing and public key storage to prevent tampering. Additionally, 

the scheme incorporates a tracking algorithm to identify and blacklist malicious users, thereby 

enhancing security and privacy in IIoT environments. 

Sahay, R., et al. presented a layered IoT routing security model for analyzing vulnerabilities in 

the routing process at each stage. The study offers an intelligent blockchain architecture for the 

generation of real-time alerts that efficiently identify the sensor nodes involved in modifying the 

configuration information in the LLN. 

Rui, H et al.presents study providestechnology that assures a trustworthy infrastructure, 

constructs an end-to-end IoT security framework with the network and reliable hardware, and 

finally implements distributed data storage and handling strength in the blockchain data block.In 

their study, Chinthamu et al. addressed the challenges faced by the cotton industry's supply chain 

management (SCM), which includes issues such as counterfeiting, fraud, and a lack of 

transparency. The paper explores the application of blockchain technology to the cotton supply 

chain, covering its various aspects from production to distribution. The research employs a 

combination of qualitative and quantitative research methods, including surveys, interviews, and 

case studies, to collect data from stakeholders within the cotton industry. 

T. Li et al. presented a blockchain-based private data-sharing scheme (BPRPDS) was developed 

for the Internet of Things. The authors successfully implemented the behaviour profile building 

prevention and nonflammability of BPRPDS using the deniable ring signature and Monero. In 

order to guarantee flexible access control of multi-sharing, licencing technology powered by 
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smart contracts was used. Performance analysis and experimental findings demonstrate how 

effective and useful BPRPDS is. 

K. N. Krishnanet al. presented a dynamic and traceable data-sharing method for a smart factory 

is suggested in this research using blockchain technology. To prevent tampering with shared 

data, blockchain handles user authentication and saves the ciphertext index and public keys. The 

revocation list is contained in the ciphertext and is updated by the tracking algorithm as it locates 

rogue users. The authority may also choose flexible user or domain revocation as needed. 

Additionally, the effectiveness of the system where the ciphertext and the pairing operations 

necessary for decryption reach constant size is improved by online-offline encryption and 

outsourced decryption. The method beats existing schemes, according to simulations and a 

performance analysis, which also demonstrates that it can fend off various collusion attacks. 

These studies underscore the diverse applications and benefits of integrating blockchain 

technology with IoT systems, ranging from healthcare data management to image processing and 

industrial automation. By leveraging blockchain's decentralized and tamper-resistant nature, 

researchers aim to address critical security and privacy challenges inherent in IoT ecosystems, 

paving the way for more secure and trustworthy IoT deployments. 

3. IoT layer architecture 

In the realm of the Internet of Things (IoT), networks are abundant in assets, yet they often 

overlook the importance of network security. Consequently, IoT networks are riddled with 

insecure and open connections, which have exposed several vulnerabilities: 

Lack of Security Focus: Many IoT deployments prioritize functionality and connectivity over 

security measures. Consequently, security considerations often take a backseat, leading to the 

proliferation of insecure connections within IoT networks. 

Inadequate Authentication Mechanisms: IoT devices may lack robust authentication 

mechanisms, making them susceptible to unauthorized access and exploitation. Weak or default 
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credentials, coupled with lax authentication protocols, create opportunities for malicious actors 

to infiltrate IoT networks [11-14]. 

Insufficient Encryption: Data transmitted across IoT networks may be inadequately encrypted, 

exposing sensitive information to interception and tampering. Without robust encryption 

protocols in place, IoT devices are vulnerable to eavesdropping and data manipulation attacks. 

Poorly Configured Devices: Misconfigured IoT devices pose a significant security risk, as they 

may inadvertently expose critical network assets to unauthorized access or compromise. 

Inadequate security configurations, such as open ports or default settings, increase the attack 

surface and facilitate unauthorized entry into IoT networks. 

Limited Update Mechanisms: Many IoT devices lack robust mechanisms for receiving and 

applying security updates, leaving them vulnerable to known exploits and vulnerabilities. 

Without timely updates and patches, IoT devices remain exposed to evolving security threats, 

compromising the overall security posture of IoT networks. 

Addressing these vulnerabilities requires a concerted effort to prioritize security in IoT 

deployments, implementing robust authentication, encryption, and access control mechanisms. 

Additionally, ongoing monitoring, maintenance, and regular security updates are essential to 

safeguard IoT networks against emerging threats and vulnerabilities [15-17]. By proactively 

addressing security concerns and adopting a defense-in-depth approach, organizations can 

enhance the resilience and security of IoT ecosystems. 

4. Proposed Methodology 

Ensuring the confidentiality and integrity of this data is of utmost importance, especially given 

the dynamic and often unpredictable operating environments where IoT systems are deployed 

[19-21]. 

Proposed Algorithm - Enhancing IoT Security with Blockchain: 

Initialize: Start by initializing a Precursory Hash Function (HF) as an empty string. 



 

Journal of Interdisciplinary and Multidisciplinary Research (JIMR) 
E-ISSN:1936-6264| Impact Factor: 6.886| 
Vol. 16 Issue 12, Dec- 2021 
Available online at: https://www.jimrjournal.com/ 

 (An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.) 
 

 

 
Journal of Interdisciplinary and Multidisciplinary Research 

      Email:- researchjimr@gmail.com, https://www.jimrjournal.com/ 
  (An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.) 

 

72 

Calculate Hash: In a loop, calculate the hash of the Transaction Data by appending the 

Precursory Hash (HF) to the Data. This action updates the Transaction Data as Transaction Data 

(Data + Precursory Hash). 

Enhance Transaction ID: Enhance each Transaction ID by incorporating the calculated hash 

function (T-Hash Function) into the trajectory. This step ensures that every transaction is 

securely and immutably recorded. 

Update Hash Function: Update the Precursory Hash Function as the T-Hash Function to 

maintain the integrity of the data. 

Repeat for Subsequent Transactions: Repeat the above steps for subsequent transactions, 

ensuring the consistency and security of the entire IoT network. 

This algorithm represents a significant advancement in enhancing data integrity, confidentiality, 

and security within IoT systems, particularly for handling highly sensitive and vital data. By 

leveraging blockchain technology, it establishes a decentralized, tamper-resistant, and highly 

secure environment for IoT devices, aligning directly with the focus of the paper. 

By incorporating blockchain technology into IoT systems, this framework aims to address 

critical challenges related to data integrity, security, and privacy. It introduces a decentralized 

approach to data management, where transactions are securely recorded and validated across a 

distributed network of nodes. This not only enhances the security of IoT data but also ensures its 

immutability and transparency.Organization of Blockchain: Nakamoto has portrayed the means 

to run the network of blockchain in Nakamoto [Nakamoto (2008)]. 
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Figure 2: Organization of Blockchain[Nakamoto (2008)][26] 

Furthermore, the framework facilitates secure data sharing and communication among IoT 

devices, enabling seamless integration and interoperability within IoT networks. By leveraging 

blockchain's cryptographic features and consensus mechanisms, it establishes a trustless 

environment where data exchanges are verifiable and tamper-proof. 

The proposed framework, depicted in Figure 3, integrates numerous client nodes and IoT 

devices, linking them to data-sharing nodes and publisher nodes within the IoT Blockchain 

system. This innovative blockchain-based solution is positioned to transform the management 

and security of data within the IoT landscape, providing heightened reliability and data privacy. 

It aligns perfectly with the core focus of the paper, which is to assess the effectiveness of a 

Blockchain Solution in safeguarding the privacy of IoT data. 

Overall, the proposed framework represents a significant step towards enhancing the efficiency 

and security of IoT data transmission and storage. Through its implementation, it is poised to 

revolutionize the way IoT data is managed, ensuring privacy, reliability, and integrity across the 

entire network [16-22]. 
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Figure 3: Proposed Framework 

Blockchain technology is a development in record-keeping systems that are expected to emerge 

as an evolving technology by industry and academia. The innovation plays a significant role in 

the monitoring, control, and, most significantly, the stability of IoT systems.This paper presents a 

blueprint for integrating IoT and blockchain technology to allow the delivery of IoT resources 

and services as well as the cryptographic automation of time-dependent workflow. 

The use of the SHA256 algorithm ensures the secure hashing of data, with its 256-bit hash 

function making collisions virtually impossible. Increasing the difficulty by hashing more blocks 

together strengthens security. When a server obtains the initial data and hash, it compares them 

to ensure validation. If the received hash matches the client's hash value, the data is accepted. 

Any alteration to a database block results in a different hash, ensuring data integrity. Timestamps 

and sensor values are included in data elements, making it challenging for attackers to forge 

packets without predicting future values. Introducing a key parameter prevents unauthorized 

packet generation, enhancing overall security [23-27]. 

5. Performance Evaluation 

Integration of blockchain into IoT introduces additional overhead in packet connectivity, 

overtime, and energy consumption on smart devices, albeit with negligible impact compared to 

the enhanced protection and privacy it offers.  
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The complexity of the design is influenced by various factors such as distributed application 

selection, transaction size, consensus algorithms, and network topology, making thorough 

performance analysis challenging. This study aims to develop a standardized blockchain system 

to meet the increasing demands of IoT, although the evaluation in Fabric architecture primarily 

pertains to cryptocurrencies rather than our approach.  

To assess our situation, we simulated two types of transactions, considering factors like batch 

timeout, total message count, absolute maximum bytes, and network traffic overhead. The 

implementation involved utilizing components like the Windows 10 operating system, a laptop 

with Intel Core i3 7th Gen processor, and ten IoT sensors/smart devices generating random 

transactions within the network. 

 

 

Figure 4: Performance of Proposed Blockchain system in terms of writing time 

We simulated our experiment for 3 Hours. We observed that as the number of blocks started 

increasing, the block processing time for the conventional approach also started increasing.This 

information underscores the efficiency and advantages of our proposed blockchain system for 

handling IoT data [28-31]. 
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Table 1: Performance Metrics of Blockchain-based IoT System 

Metric Our Proposed Blockchain 

System 

Conventional IoT System 

Processing Time (ms) 125 (average) 160 (average) 

Packet Connectivity 750 successful transactions 680 successful transactions 

Energy Consumption 

(mWh) 

1230 (total energy consumed) 1400 (total energy consumed) 

Overtime (ms) 20 (average delay) 40 (average delay) 

Network Traffic 

Overhead (%) 

12% overhead 20% overhead 

Scalability Supported 50 IoT devices Limited to 30 devices 

Throughput (tps) 80 transactions per second 60 transactions per second 

Data Integrity All transactions authenticated and 

securely stored 

Occasional data integrity 

issues in the conventional 

system 

 

Table 1 provides a comprehensive comparative analysis of performance metrics between our 

proposed blockchain-based IoT system and a conventional IoT system. Our blockchain system 

exhibits several notable advantages, including an average processing time of 125 milliseconds 

compared to the conventional system's 160 milliseconds, resulting in a 22% reduction in 

processing time. Additionally, it offers superior packet connectivity, handling 750 successful 

transactions compared to the conventional system's 680. This is accompanied by a reduction in 

energy consumption, with our system consuming 1230 milliwatt-hours (mWh) compared to the 

conventional system's 1400 mWh.  

Overtime is significantly reduced, averaging 20 milliseconds in our system versus 40 

milliseconds in the conventional system. Our blockchain system also introduces a lower network 

traffic overhead of 12%, surpassing the conventional system's 20%. It demonstrates excellent 

scalability, supporting 50 IoT devices, compared to the conventional system's limitation to 30 
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devices. With a throughput of 80 transactions per second (tps), our system outperforms the 

conventional system's 60 tps. Notably, all transactions in our system are securely authenticated 

and stored, while the conventional system experiences occasional data integrity issues [31-34]. 

These results emphasize the efficiency, scalability, and enhanced data security provided by our 

blockchain-based IoT solution. 

6. Conclusionand Future Scope 

The IoT devices contains sensitive data, integrating blockchain and IoT resolves issues related to 

security and privacy, storage, and many more. Leading experts are still interested in blockchain 

technology in IoT systems, notably in developing frameworks that can fit into the centralized 

architecture, functionality, and scalability demands of traditional IoT systems. Blockchain 

technology has been identified as the most effective method for maintaining control system 

confidentiality and security. At each system level, the blockchain approach ensures data security. 

The proposed model provides secure storage to the data generated by sensors in the form of 

blocks. The processing time of proposed approach is less than the IoT based existing approach. 

The proposed secure framework is very effective for IoT-based Data Communication.To improve 

the blockchain based frameworks further research and investigation must take place to provide 

safe, secure, and scalable deployments. 
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