Preface

This book originates from three-dimensional data processing research in the Multi-
media Technology and Telecommunications Laboratory (LTTM) at the Department
of Information Engineering of the University of Padova. The LTTM laboratory has
a long history of research activity on consumer depth cameras, starting with Time-
of-Flight (ToF) depth cameras in 2008 and continuing since, with a particular focus
on recent structured light and ToF depth cameras like the two versions of Microsoft
Kinect™. In the past years, the students and researchers at the LTTM laboratory
have extensively explored many topics on 3D data acquisition, processing, and
visualization, all fields of large interest for the computer vision and the computer
graphics communities, as well as for the telecommunications community active on
multimedia.

In contrast to a previous book by some of the authors, published as Springer
Briefs in Electrical and Computer Engineering targeted to specialists, this book has
been written for a wider audience, including students and practitioners interested in
current consumer depth cameras and the data they provide. This book focuses on
the system rather than the device and circuit aspects of the acquisition equipment.
Processing methods required by the 3D nature of the data are presented within
general frameworks purposely as independent as possible from the technological
characteristics of the measurement instruments used to capture the data. The results
are typically presented by practical exemplifications with real data to give the reader
a clear and concrete idea about the actual processing possibilities.

This book is organized into three parts, the first devoted to the working principles
of ToF and structured light depth cameras, the second to the extraction of accurate
3D information from depth camera data through proper calibration and data fusion
techniques, and the third to the use of 3D data in some challenging computer vision
applications.

This book comes from the contribution of a great number of people besides the
authors. First, almost every student who worked at the LTTM laboratory in the past
years gave some contribution to the know-how at the basis of this book and must
be acknowledged. Among them, in particular, Alvise Memo must be thanked for
his help with the acquisitions from a number of different depth cameras and for
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his review of this book. Many other students and researchers have contributed, and
we would like to thank also Mauro Donadeo, Marco Fraccaro, Giampaolo Pagnutti,
Luca Palmieri, Mauro Piazza, and Elena Zennaro. We consider a major contribution
to this book the proofreading by Ilene Rafii which improved not only the quality of
the English language but also the readability of this book in many parts. The authors
would like to acknowledge 3DEverywhere which in 2008 purchased the first ToF
camera with which the research about depth sensors at the LTTM laboratory began.
Among the 3DEverywhere people, a special thank goes to Enrico Cappelletto,
Davide Cerato, and Andrea Bernardi. We would also like to thank Gerard Dahlman
and Tierry Oggier for the great collaboration we received from Mesa Imaging,
Arrigo Benedetti (now with Microsoft, formerly with Canesta), and Abbas Rafii
(with Aquifi) who helped the activity of the LTTM laboratory in various ways.

This book also benefited from the discussions and the supportive attitude of
many colleagues, among which we would like to recall David Stoppa and Fabio
Remondino (with FBK), Roberto Manduchi (with U.C.S.C.), Stefano Mattoccia
(with the University of Bologna), Marco Andreetto (with Google), and Tim Droz
and Mitch Reifel (with SoftKinetic).
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