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Abstract 

       The bio-inspired computing is a unique approach towards solving complex problem based on the 

solutions and ideas from the nature. Nature has a great tendency of self-optimization through evolution. 

Bio-inspired computing deals with computing with the same principals inspired from the humans and 

other organism's problem-solving skills. The bio-inspired computing is aimed to show the cognitive 

ability and inferential learning ability. Neuromorphic engineering is one such approach that uses very-

large-scale integration (VLSI) systems containing electronic analog circuits to mimic neuro-biological 

architectures present in the nervous system. Just as our brains can predict the view of an object when the 

object is being viewed from some other direction, the same can be done with the help of bio-inspired 

computers using the sets of eyes like sensors and a special processor that mimics the visual rendering of 

a human brain. One such approach of visual rendering is already represented by IBM's TrueNorth 

processors. Such immense level of computing requires the use of all disciplines of science. This chapter 

represents various bio-inspired optimized algorithms like Genetic Bee Colony (GBC) Algorithm, Fish 

Swarm Algorithm (FSA), Cat Swarm Optimization (CSO), Whale Optimization Algorithm (WOA), 

Artificial Algae Algorithm (AAA), Elephant Search Algorithm (ESA), Chicken Swarm Optimization 

Algorithm (CSOA), Moth flame optimization (MFO), and Grey Wolf Optimization (GWO) algorithm, 

etc. These algorithms are generally based on the metaheuristic’s approaches. Further the upcoming 

advancement after learning from the nature, technologies coming up with more innovative ideas. The 

rapidly increasing technical world is grabbing ideas through different natural algorithms as discussed in 

this chapter. Mixing computing with natural and biological phenomena will club the understanding of 

our generation with nature and its events. The world is full of biology, once it combines with technology; 

it gives the perfect gift for computing future. Either switching from Artificial Intelligence (AI), Genetic 

Algorithm, Immune system, or itself the human life, this wide scope of concepts is totally going to evolve 

the lifestyle of people. In this chapter, we are going to understand the necessity of sandwiching computing 

around nature and its act of dealing. 
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Introduction 

 

       Nature is one of the most powerful things in this world. With such a fascinating algorithm that drove 

the whole universe. Everything in the universe is connected. From macro to micro. From the natural 

gravitational forces which keep everything in the universe intact to the small electrostatic forces that keep 

the atoms together which maintain the integrity of all the living things in this world. Another such 

fascinating thing is the intelligence that nature has given to the living things so that they can survive or 

be consumed by other animals to maintain the food chain. All the sensations that is the vision, audition, 

olfaction, gustation, tactition are the gifts that nature has given to the living beings. The data collected 

from these sensations is further processed via brain to recognize the activities in the surrounding 

environment. Here the complex neural circuit comes in play that delivers the information as well as also 

process them. Different organisms react differently to the same intensities of these sensations, which 

allows them to behave differently. There behaviour is well optimised by the nature for them to survive. 

Such well optimised behaviour can be mimicked and can be used in the real-life calculations where there 

is requirement of more than one solution for a particular task. Disease diagnosis and their treatment can 

be possible from such applications of bio-computing. For example, bacteria can be modified, becoming 

biocomputers capable of detecting and treating certain inflammatory diseases, including gut conditions 

such as Inflammatory Bowel Disease, or IBD.  A portion of the bacteria’s DNA is used to determine 

whether it has met a specific chemical (in this case, one that indicates the presence of IBD).  Amazingly, 

this technique requires only an IF/THEN test, simple logic gates, and fewer than three bits of 

memory.  An AND gate requires both inputs to be true for the logic statement to return true.  In this 

example, when the chemical is present, two sensors for IBD activate the AND gate control region 

simultaneously, turning on a gene that instructs the cell to produce an enzyme called 

luciferase.  Luciferase glows in the dark and exits the body through the faecal matter.  The glow can be 

detected using a microscope, evidencing the presence or absence of IBD in an individual. 

Bio-inspired computing is a research method aimed at solving problems using computer models based 

on the principles of biology and the natural world. Commonly seen as a philosophical approach, bio-

inspired computing is used in several related fields of study within computing, rather than a field of study 

itself. Bio-inspired computing puts less focus on optimized, high-speed algorithm and more focus on 

tractability and dependability. Generally, the approach is ground-up, rather than taking a large foundation 
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