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Preface

In recent years, tremendous progress has beenmade in various intelligent devices and
systems,which canbe found inmany living scenarios and industrial sectors, including
smartphones, automated vehicles, and collaborative robots, are now part of our lives,
and the proportionwill become larger. Therefore, intelligent human–machine interac-
tion which will play an inseparable role has piqued the public’s considerable interest,
and as a result, numerous advanced interaction methods and interfaces are being
investigated to enhance user experience, acceptance, and trust. Visual sensors are
now the most widely used ones due to their low-cost, high-quality, and un-intrusive
characters, resulting in vision-based human activity recognition (V-HAR) becoming
a critical technique for supporting downstream human–machine interaction appli-
cations. On the other hand, the deep learning approaches have achieved significant
progress inmany fields, which also promoteV-HAR-related research. As a result, this
field is flourishedwith amultitude of topics and techniques fromvarious perspectives.
This book provides a comprehensive overviewof the past and current research studies
associatedwith various vision-based approaches focusing on human activity recogni-
tion, especially contemporary techniques. It also sheds light on advanced application
areas, and futuristic research topics. This book aims to systematically sort out these
related tasks and applications and introduce the advanced deep learning methods to
help further our understanding of the current state and future potential of the V-HAR
research.

There are a total of 6 chapters included in this book. The chapters cover recent
vision-based studies for various human activity recognition, including hand pose
estimation, hand gesture recognition, head pose estimation, gaze direction estima-
tion, gaze fixation estimation, body pose estimation, human action recognition, body
reconstruction, human attention modelling, and other issues. Chapter 1 gives an
overview of human activity recognition research, which introduces the background
and the taxonomy of the related topics for the V-HAR. Chapter 2 focuses on the
vision-based hand activity recognition, which firstly introduces the depth sensor-
based hand pose estimation leveraging the deep learning approach and presents
the optimization solutions from the multi-scale feature fusion and the multi-frame
complementary perspectives, then an efficient dynamic hand gesture recognition
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approach is discussed. Chapter 3 presents the vision-based facial activity recognition
approaches, where an end-to-end head pose estimation model is firstly introduced,
then a dynamic head tracking system is presented; furthermore, the appearance-
based gaze direction and fixation estimation solutions are also introduced. Chapter 4
discusses vision-based body activity recognition, which includes body pose esti-
mation, action recognition, and reconstruction. The corresponding state-of-the-
art methods are reviewed and summarized. Chapter 5 introduces human attention
modelling, where a context-aware approach is presented to couple with the visual
saliency information of the scenarios. The conclusions and the recommendations for
the V-HAR are presented in Chap. 6.

As a professional reference and research monograph, this book covers multiple
popular research topics and includes cross-domain knowledge, which will benefit
readers from various levels of expertise in broad fields of science and engineering,
including professional researchers, graduate students, university faculties, etc. This
book will help the readers to systematically study the related topics and give an
overview of this field.

The completion of this book owes to not only the work of the authors but also
many other individuals and groups. Special thanks would first go to all our group
members of AutomatedDriving andHuman–Machine System (AutoMan) Lab, espe-
cially Peng Hang, Yang Xing, Chao Huang, Xiangkun He, Shanhe Lou, Hao Chen,
Jingda Wu, Yiran Zhang, Yanxin Zhou, Xiaoyu Mo, Tianchu Su, Wenhui Huang,
and Haohan Yang, for their generous assistance. We are grateful to all members of
the Rehabilitation Research Institute of Singapore (RRIS) and the Continental-NTU
Corporate Lab, Nanyang Technological University, for the constant feedback and
support to this work. Then, we thank Jingying Chen and Sivananth Siva Chandran
in the publication team at Springer for their assistance. Finally, sincere thanks to our
beloved families for their consideration as well as encouragement.

Research efforts summarized in this book were supported in part by the A*STAR
Grant (No. W1925d0046) of Singapore, National Key Research, in part by the
Alibaba Innovative Research Program and the Alibaba–Nanyang Technological
University Joint Research Institute (No. AN-GC-2020-012), and in part by the
RIE2020 Industry Alignment Fund–Industry Collaboration Projects (IAF-ICP)
Funding Initiative, as well as cash and in-kind contributions from the industry
partner(s).

Singapore
March 2022

Zhongxu Hu
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