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Abstract 

Wireless sensor networks (WSNs) offer cost-effective solutions for real-world challenges, but rapid advancements make security a 
critical concern. Blockchain technology offers a promising solution, particularly for securing wireless sensor networks. While past 
research has largely focused on homogeneous systems, our study emphasizes blockchain-based security in this domain. The Internet 
of Things (IoT) has had substantial advancements over more than a decade. It consists in combining smart gadgets in the systems of 
smart cities, learning, agriculture, and health. Many real-time monitoring applications rely on IoT. However, due to limited storage 
and evaluating power, smart devices were subjected to attacks, as traditional cryptographic methods are inadequate for ensuring robust 
security in these environments. The proposed method enhances WSN security using blockchain technology. By integrating blockchain 
(BC) with deep learning, particularly CNN-based feature extraction, the approach ensures secure data transfer. Built on an IoT-based 
wireless network, this model strengthens data transmission reliability through blockchain. Performance evaluation considers latency, 
throughput, packet delivery ratio, energy consumption, and communication overhead. Experimental results indicate that the fusion of 
deep learning and blockchain significantly bolsters data integrity, reducing vulnerabilities and ensuring robust WSN protection.

 
Keywords: Blockchain, deep learning, internet-of-things, security, wireless sensor networks 

 

Introduction 

Wireless sensor networks allow data transfer through sensor nodes (SN) that will sense and transmit data in 
the network. Very much energy is consumed during power consumption and dissipation for transmitting data 
in the network [1]. They are extensively classified in fields like battlefield surveillance, disaster management, 
health care, etc. [2, 3]. These applications often face security risks due to  wireless nature and deploy- 
ment in unsecured locations. Internet of Things (IoT) is a fast-moving field in modern technology, finding 
uses in healthcare, accident prevention, tracking, home automation, and industrial emergency management [4, 
5]. Combining blockchain technology with IoT devices ensures added security by providing a decentralized, 
tamper-proof environment in which data security and trust are guaranteed [6 10]. 
 
Key Contributions 

This provides a wireless sensor network security solution that exploits the integration of blockchain technol- 
ogy with convolutional neural networks for intelligent feature learning. The proposed model improves data 

Efficiency comparison results demonstrate the  superiority against standard algorithms such as AODV, 
LEACH, AES, and ECC. 

This work is divided into five different sections Section 2 features related studies. Section 3 then explores 
suggested methodology and Section 4 presents results, discussion, and the actual application of the suggested 
methods. Finally, Section 5 concludes entire work by outlining the next steps. 
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Literature Review 

The survey investigates BWSN architecture, applications, and security contributions, such as smart contracts, 
data management, and security improvements. Fukushima et al. [13] proposed a balancing UE distribution that 
involves modifying connection parameters based on user transitions and current UE count. As stated by Lee 
and Lee [2], a fresh perspective is introduced in the domain of WSN regarding data transmission involving 
blockchain and cross-layer concept (CLC). In their work, Swamy et al. [12] reviewed blockchain for secure 
data transmission in WSN, proposing architecture to improve privacy and security. Maheswari and Kalaiselvi 
introduced medical image chain, a platform that synergizes blockchain with convolutional neural network 
(CNN) for secure handling of medical images [11]. Nonetheless, the given studies have some limitations in 
their analyses. These limitations reinforce the need for further work to fill the gaps and make an informed 
decision on the integration between deep-learning methodologies and hybridization of consensus algorithms.
 
Materials and Methods 

This study presents a new security framework for WSNs that integrates blockchain technology with CNNs for 
intelligent feature acquisition. The idea involves putting together all the data corresponding to various nodes, 
collected by IoT sensors, centrally. CNNs will later be used in the feature extraction process after preprocess- 
ing cleans and normalizes the data. The whole workflow is supervised by blockchain, ensuring that integrity 
is maintained at all levels of the process and that the data is secure. Proposed wireless sensor network with 
blockchain approach shown in Figure 40.1. The input layer in the CNN models receives inputs of a certain size 
only. To work image metadata, multiple stacks with layers containing convolution, pooling, ReLu, drop, and 
normalization operations are connected to input. Corresponding mathematical formula Eq (1) for the same is 
given below: 

 

 

 

Figure 40.1 Proposed wireless sensor network with blockchain approach 
Source: Author 
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In CNN, the last feature maps are usually subjected to pooling and then connected with fully connected 
layers for classification. This structure helps improve performance without compromising on strength.
 
Blockchain 

Connecting sensor nodes in a decentralized blockchain-enabled WSN is done by security provisions such as 
hashing, secret keys, and cryptography. Node from storage- authenticating sensor data and linking all blocks 
through their hash function. Invalid connections, on the one hand, violate linking and stop data transmission, 

 
 
Comparison with State-of-the-Art Systems 

The latency results of the proposed blockchain approach in comparison to LEACH, AODV, AES, and ECC are 
given in Figure 40.2. This proposed technique has decreased latency, which is attributed to its energy-efficient 
paradigm. 

Proposed scheme as depicted in Figure 40.3 consumed less energy on account of its efficient energy model, 
reducing the total consumption of energy across the network. 

 
 

Figure 40.2 Latency rate 
Source: Author 

 

Figure 40.3 Energy consumption 
Source: Author 
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Figure 40.4 Packet delivery ratio 
Source: Author 

 

 
Figure 40.4 suggests that the proposed methodology has improved delivery because of energy efficiency 

resulting in better packet transmission and reliability of the network compared to other methods. 
 
Conclusion and Further Work 

Problem statement addressed/motivation: Boosting privacy and security in WSNs through blockchain and 
deep learning that provides tamperproof data exchanges and anomaly detection. Method used: Blockchain 
integration for secure data exchanged along with CNNs for feature extraction in anomaly detection. Key 
findings: Clear latency reduction increased packet delivery ratio (PDR) ratio as well as optimal energy con- 
sumption, rendering the model suitable for real time applications. Limitations and future work: The possibility 
of further energy optimization is through addition of lightweight cryptographic primitives for the security 
improvement in lesser resources. 
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