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Preface

In recent times there has been growing interest in biomimicry, or ‘learning from

nature’, with many disciplines turning to natural phenomena for inspiration as to

how to solve particular problems in their field. Examples include the development

of pharmaceutical products based on substances found in plants, and inspiration for

engineering designs based on structures and materials found in nature.

Another strand of ‘learning from nature’ concerns the development of powerful

computational algorithms whose design is inspired by natural processes which im-

plicitly embed computation. Biologically inspired algorithms take inspiration from

a wide array of natural processes, including evolution, the workings of the central

nervous system and the workings of the immune system, in order to develop algo-

rithms for optimisation, classification, function approximation and other purposes.

The foraging activities of animals and other organisms are an additional source of

inspiration for the design of computational algorithms. Foraging behaviours, along

with some of the algorithms that have been developed to date by drawing on these

behaviours, form the focus of this book.

The aim of foraging is to acquire valuable resources such as food, shelter and

mates. A practical problem is that in general the forager does not know in advance

and with certainty the location of resources in the environment. Good foraging strate-

gies, therefore, need to embed a robust search process based on sparse and noisy in-

formation. A rich literature based on the foraging strategies of various organisms has

been developed including ant colony algorithms, honeybee algorithms and bacterial

foraging algorithms, amongst others.

As yet there is no unifying text which provides comprehensive coverage across

these algorithms. This book closes that gap. In addition to overviewing the main

families of optimisation algorithms which stem from a foraging metaphor, we con-

textualise these algorithms by introducing key concepts from foraging and related

literatures, and also identify open research opportunities.

The book is divided into seven parts. Part I presents a series of perspectives from

the literatures on foraging, sensory ecology and social learning which are relevant

for algorithmic design. Part II provides a framework for later chapters, by introduc-

ing a number of taxonomies and a general metaframework which help categorise

VII



VIII Preface

the large literature on foraging-inspired optimisation algorithms. Parts III to V intro-

duce a range of algorithms whose inspiration is drawn from the foraging activities

of vertebrates, invertebrates and nonneuronal organisms respectively. In Part VI, a

number of algorithms are introduced whose inspiration is drawn from formal models

of foraging outlined in Part I. In the final chapter of the book, we outline some open

research opportunities.

We hope that this book will be of interest to academics, students and practition-

ers who are seeking a detailed discussion of the current state of the art in foraging-

inspired algorithms. Particular target audiences include those interested in informat-

ics, data science and management science. The book is written so as to be accessible

to a wide audience and no prior knowledge of foraging-inspired algorithms is as-

sumed.

The rich complexity of foraging in nature, and its capability to inspire algorithmic

design, is a truly fascinating subject of study. We hope that you enjoy your journey

through this book.

Anthony Brabazon

Seán McGarraghy

Dublin, July 2018
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