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ABSTRACT

Bio-inspired algorithms, which imitate the actions and procedures seen in biological 
systems, have proven to be incredibly effective at solving problems in a variety of 
fields. However, the combination of these algorithms with blockchain technology holds 
enormous promise for improving their potency while assuring effectiveness, efficiency, and 
security. This chapter gives a general overview of how bio-inspired algorithms are used 
effectively with blockchain technology, highlighting their main benefits and prospective 
uses. Bio-inspired algorithms can gain from improved security and confidence in their 
execution by utilizing the decentralized and immutable characteristics of blockchain. 
Blockchain technology offers a transparent and auditable platform that makes it easier to 
verify algorithmic operations and ensure the accuracy of data. Furthermore, distributed 
resource allocation and decision-making are made possible by blockchain’s decentralized 
consensus mechanisms, promoting cooperation and collective intelligence.

Bio-Inspired Algorithms 
Leveraging Blockchain 
Technology Enhancing 

Efficiency Security 
and Transparency

P. Chitra
Dhanalakshmi Srinivasan University, India

A. Saleem Raja
University of Technology and Applied Sciences, Shinas, Oman

V. Sivakumar
Asia Pacific University of Technology and Innovation, Malaysia



2
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INTRODUCTION

Bio-inspired algorithms, which draw inspiration from natural systems, have proven to 
be powerful tools for solving complex optimization and decision-making problems. 
These algorithms mimic the behavior of biological entities such as ants, bees, 
genetic evolution, and neural networks to find innovative and efficient solutions. 
Concurrently, blockchain technology has emerged as a revolutionary concept that 
enables decentralized, transparent, and secure transactions.

The integration of bio-inspired algorithms with blockchain technology holds 
significant promise in various fields, offering enhanced efficiency, security, and 
transparency. By leveraging the inherent strengths of both bio-inspired algorithms 
and blockchain, researchers and practitioners can tackle complex challenges in a 
decentralized and trustless environment.

Bio-inspired algorithms encompass a range of techniques, including genetic 
algorithms, swarm intelligence, artificial neural networks, and evolutionary 
computation. These algorithms have demonstrated impressive problem-solving 
capabilities across domains such as optimization, scheduling, resource allocation, 
and pattern recognition. However, they often rely on centralized computational 
resources and lack transparency in their execution. (H. Zhou, 2020) Block chain 
technology, on the other hand, offers a decentralized and immutable ledger that 
ensures transparency, security, and consensus. Blockchain has gained widespread 
attention primarily through its association with cryptocurrencies like Bitcoin. 
However, its potential extends far beyond financial applications, with implications 
for various industries, including supply chain management, healthcare, energy, and 
identity management.

The integration of bio-inspired algorithms with blockchain technology provides 
several advantages. Firstly, the decentralized nature of blockchain enables distributed 
computation, allowing multiple participants to contribute their computational 
resources to solve complex problems. This approach increases computational power, 
scalability, and resilience. Secondly, blockchain’s transparency and immutability 
ensure that the execution of bio-inspired algorithms can be verified and audited, 
fostering trust and accountability. Additionally, blockchain’s consensus mechanisms 
provide a decentralized decision-making framework, enabling efficient coordination 
among participants.

Bio Inspired Algorithms

Bio-inspired algorithms are computational methods that draw inspiration from the 
principles, behavior, and processes observed in biological systems. These algorithms 
mimic the adaptive and efficient strategies found in nature to solve complex problems. 
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