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Preface

In this book, I discuss all the mathematical and methodological aspects that are
important when using machine learning techniques in natural sciences (but not only).
This book was written with a clear purpose: to explain the complexities of how to
use machine learning to students and professionals in the natural sciences who may
not have a background in computer science. It is a bridge connecting two seemingly
disparate worlds and offers a comprehensive guide to understanding and applying
the important techniques when applying machine learning in the context of science.
I will not discuss algorithms or neural networks, but I will explain all the methods
that you need to know to use them properly (e.g. model validation, sampling theory,
etc.). The book is structured to gradually build your understanding, starting from
fundamental mathematical concepts and progressing to advanced machine learning
methods. Each chapter is designed to be self-contained, allowing the reader to focus
on specific topics of interest. The chapters on calculus, linear algebra, and statistics
are particularly crucial as they lay the foundation for a comprehensive understanding
of machine learning algorithms and approaches. Given the breadth and depth of many
topics, adequately covering each one would fill many books. My aim has been to
cover and explain the core concepts necessary for your journey. I highly recommend
further exploring these topics through the additional readings and references that
I provide throughout the text. As author, I have striven to present the material in
an accessible, yet rigorous manner. The book relies heavily on mathematics as the
language of machine learning, ensuring that concepts are conveyed with precision
and clarity. Although the book does not delve into programming details, it points
out its relevance in machine learning, especially considering Python. What sets this
book apart is its focus on methods about how to use machine learning, and not on
the algorithms themselves filling a gap in the existing machine learning literature.
Whether you are a physicist, chemist, biologist, doctor, or involved in any scientific
discipline, this book is your guide to harnessing the power of machine learning in
your field (if you are a computer scientist, this book is for you too!). This book is
a portal to the exciting world of machine learning, written to enrich your scientific
research projects, and I hope spark a lifelong interest in this field. If you are an
instructor, on the book webpage on Springerlink you will find an instructor guide
that will help you to use this book for a course.

Dübendorf, Switzerland Umberto Michelucci
March, 2024
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