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Preface

The book is about computer vision and action recognition & understanding. If you have
a basic knowledge on image processing and would like to study or to do research on
action/activity understanding and recognition in computer vision and related arenas —

then this is the book for you!

Throughout my endeavor to write this book, I have undergone many discussions with
many experts during various conferences and academic meetings, discussed over emails
on many challenging issues. I would like to thank them for their valuable time and in-
puts. Those exchanges facilitate me to build up and mature different ideas in the line of
this book.

The materials presented in this book are covered in seven chapters — from basics to
methodologies to challenges ahead. The fundamental goal of this book is to cover the
important and related issues in such a manner — so that a student or a researcher can
find ample of resources and points to go through. Chapter 1 defines action and activity.
There is no clear-cut well-accepted nomenclature for atomic action to activity or behav-
ior. This Chapter presents the key issues and I hope that a new researcher will find it very
useful. Chapter 2 covers some important low-level image processing topics, which are
more relevant for action recognition. If one has no prior knowledge on image processing
and computer vision — this chapter can help him/her to build a background in concise
manner. In Chapter 3, state-of-the-art action representation approaches are organized
for better understanding on this area. It is one of the core chapters of this book that
deals with representations, action recognition approaches, affective computing, action

segmentation, gait recognition, and related issues.

Chapter 4 presents the motion history image method, as it is one of the most widely

employed methods. However, this chapter not only presents this method and its appli-
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cations, but also digs out various developments at the top of this method, from which

one can retrieve essences on developmental issues from an existing approach.

Chapter 5 summarizes shape representations and pattern recognition issues in a concise
manner. A reader may need to look into more details on the approaches he/she requires
for further study. In Chapter 6, the datasets for action recognition are covered. This is
another very important contribution of this book — because no other material is avail-
able till-to-date that encompasses the dataset issues in such comprehensive manner, as
covered in this book. Finally, Chapter 7 ponders upon the challenges ahead in this im-
portant field, through plenty of new dimensions and thought-provoking discussions on

present and future challenges.

After each chapter, I put some tasks under ‘Think Ahead!” for students and researchers
—so that they do some brain-storming based on the materials covered in this book. It
is written in a simpler manner, with about 650 relevant citations, so that a student or a

researcher can look into those references for further study on that specific area.

None is perfect! Therefore, I encourage you to write me for any comment, criticism
or feedback on the book for its future development - to atigahad@univdhaka.edu or
atigahad@yahoo.comon: What are the areas to improve in future? What topics are left

out? What topics should be added? What areas need more attention?

I very much confident that this book will contribute the academia as a textbook, to run a
regular course in Graduate-level or Undergraduate-level; and also guide a researcher to
accomplish the work in a comprehensive manner. Let’s hope that better methodologies
in future will lead us towards more human-oriented real-life applications for better life.
With this high-toned yearning, I would like to welcome you to read this book and inform

others!

Best regards,

Md. Atiqur Rahman Ahad
Kitakyushu, Fukuoka, Japan
http://ijcvsp.com
http://iciev.org



Foreword

Humans receive the great majority of information about their environment through
sight. Vision is also the key component for building artificial systems that can perceive
and understand their environment. Due to its numerous applications and major re-
search challenges, computer vision is one of the most active research fields in informa-

tion technology.

In recent years, recognition of human actions has become a topic of great interest
in computer vision research. Among the areas of potential application are human-
computer interaction, surveillance, video indexing, sport video analysis, video games
and smart environments. All these applications have their own demands, but in gen-
eral, algorithms to be used must be able to detect and recognize various actions in real
time. As people look different and move differently, the methods should also handle
variations in performing actions and work properly in various kinds of environments.
In developing novel methods for different applications, it is important to use represen-
tative and publicly available test image datasets in order to be able to compare results to

the state-of-the-art.

During the past few years, researchers in computer vision have developed various kinds
of approaches for action recognition. In general these methods are able to recognize
well relatively simple actions, but dealing with more complex actions in varying envi-

ronments is still a major research issue.

This book provides an excellent overview and reference to human action recognition.
After introduction to the problem area, the most common low-level image processing
methods for action representations and different approaches used for action represen-
tation are presented in Chapters 2 and 3. The widely used approach based on motion

history images (MHI) is described in Chapter 4, and Chapter 5 deals with different shape
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representations and methods for feature vector analysis. Chapter 6 provides very valu-
able information about different datasets used in research on different types of actions
and applications. Finally, Chapter 7 discusses what kind of challenges are ahead in this

research area.

The book contains few hundreds of good references of many issues, which are impor-
tant for researchers and students to look for some more details on specific areas. It is
well written and easy to read also for non-native English speakers. The book also cov-
ers many research dimensions and anyone can get benefit from these points. The au-
thor has made an excellent job in writing this book. It will be a valuable resource for

researchers, engineers and graduate students working in computer vision and related
fields.

Matti Pietikdinen
University of Oulu, Finland
http://www.cse.oulu.fi/MattiPietik’C3%A4inen
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