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Preface

Three-dimensional (3D) point clouds are gaining increasing attention for the
emerging applications of 3D vision. Point clouds have widespread use in several
spectrums of fields, include robotics, 3D graphics, autonomous driving, virtual
reality, and so on. To keep pace with the increasing applications, the research and
development of methods and algorithms to effectively store, process, and infer
meaning from point cloud is on the rise. The traditional algorithms for analyzing
point clouds focus on encoding the local geometric properties of points. The success
of deep learning methods for processing image data led to similar networks being
developed for point clouds. Present day research heavily involves the development
of deep networks for various point cloud processing tasks.

The aim of this book is to give a high-level overview of point clouds and acquaint
the reader with some of the most popular methods and techniques for point cloud
processing. The ideal audience are those with a basic knowledge of linear algebra,
machine learning, and deep learning algorithms, who wish to explore point clouds
in their career or as a hobby.

This book is organized into five chapters. Chapter 1 introduces 3D point clouds
and various related tasks. Chapter 2 discusses traditional point cloud analysis,
including some basic operations such as filtering, nearest neighbor searching, and
model fitting techniques, along with feature detectors and descriptors. Chapter 3 on
deep learning discusses some of the most common machine learning-based meth-
ods. The deep learning literature is abundant, with more research being published
as we write this book. We discuss some of the most representative methods that
summarize the overall research direction. The emphasis is on understanding the
model architecture and the novelty. The experimental details are omitted, and only
key results from papers are provided. Chapter 4 on explainable machine learning
methods presents our own research, which is based on a new machine learning
paradigm called successive subspace learning (SSL). SSL offers several advantages
over deep learning methods. Enough background review on SSL is provided prior
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to a thorough discussion of SSL-based methods for point cloud processing. Some
applications of SSL to other vision tasks are also discussed. The final chapter
(Chap. 5) includes a summary and some concluding remarks as well as possible
future research directions.
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