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This volume presents a collection of innovative research contributions from scholars and professionals across diverse
disciplines in science, engineering, and management. It offers a multidisciplinary perspective on emerging technologies
and applied research, emphasizing the convergence of artificial intelligence, machine learning, Internet of Things (IoT),
blockchain, cloud computing, computer vision, and sustainable engineering.

The collection explores cutting-edge developments and methodologies that address global and industrial challenges
through intelligent systems, secure data infrastructures, automation frameworks, and sustainable practices. Each contri-
bution provides original insights, conceptual advancements, and practical approaches that reflect the dynamic transfor-
mation of research and industry in the Industry 4.0 and smart technology era.

Designed for researchers, educators, and practitioners, the volume delivers both theoretical depth and applied relevance.
It serves as a comprehensive reference for understanding how Al-enabled, data-driven, and sustainable innovations are
reshaping the future of technology and management, fostering interdisciplinary learning and practical implementation
across multiple domains.
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Foreword

Technological innovation today stands at the intersection of intelligence, connectivity, and sustainability. The
rapid evolution of artificial intelligence, machine learning, the Internet of Things, and blockchain technologies
has redefined how industries operate, collaborate, and grow. Recent Advances in Technology & Management
embodies this transformation by presenting a diverse collection of scholarly contributions that integrate scien-
tific rigor with practical foresight.

This volume brings together interdisciplinary perspectives from researchers and professionals across the
domains of science, engineering, and management. Each chapter contributes to a deeper understanding of how
modern technologies, when aligned with sustainable and ethical principles, can drive strategic innovation and
enhance decision-making across industries. The contributors have meticulously crafted a compendium that
not only highlights theoretical advancements but also offers real-world insights into the implementation of
intelligent and secure systems.

This book reflects the shared commitment of the academic and research community to advancing knowledge
and fostering innovation in the era of Industry 4.0. It is our belief that this compilation will serve as a valuable
reference for academicians, industry practitioners, and policymakers striving to harness emerging technolo-
gies for societal and organizational progress.

— The Editorial Board
Recent Advances in Technology & Management



Preface
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book represents a collaborative effort to showcase innovative research contributions from scholars and prac-
titioners working across diverse domains of science, engineering, and management. This volume intends to
provide an integrated platform for sharing new ideas, frameworks, and methodologies that reflect the dynamic
evolution of technology-driven systems and sustainable management practices.

The collection features a broad spectrum of topics encompassing artificial intelligence, machine learning,
Internet of Things (IoT), blockchain, cloud computing, computer vision, and sustainable engineering. Each
chapter has been carefully selected for its originality, relevance, and contribution to current technological and
managerial discourse. Collectively, these works exemplify the interdisciplinary nature of modern research,
where the convergence of emerging technologies fosters innovation, automation, and informed decision-mak-
ing in the era of Industry 4.0.

The editors extend their sincere appreciation to all contributing authors for their scholarly dedication and to the
reviewers whose constructive feedback helped refine each manuscript. Gratitude is also due to the supporting
institutions and research communities that continue to encourage interdisciplinary exploration. We hope that
this volume will serve as a valuable reference for researchers, academicians, and professionals seeking to
understand and apply advanced technological and managerial concepts for sustainable progress.

— The Editorial Board
Recent Advances in Technology & Management
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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 WSNs’ 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 [oT 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
transmission reliability and strengthens cyber defenses through blockchain’s decentralized security features.
Efficiency comparison results demonstrate the model’s 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.

“phdvidhya87@gmail.com, "cmeenakshi.scs@vistas.ac.in
DOI: 10.1201/9781003768630-40
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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:
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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,
thus safeguarding the network’s integrity.

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.

Energy consumption
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Figure 40.2 Latency rate
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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