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Foreword

At the dawn of the century’s third decade, robotics is reaching an elevated level of
maturity and continues to benefit from the advances and innovations in its enabling
technologies. These all are contributing to an unprecedented effort to bring robots to
human environment in hospitals and homes; factories and schools; and in the field
for fighting fires, making goods and products, picking fruits, watering the farmland,
and saving time and lives. Robots today hold the promise of making a considerable
impact in a wide range of real-world applications from industrial manufacturing to
healthcare, transportation, and exploration of the deep space and sea. Tomorrow,
robots will become pervasive and touch upon many aspects of modern life.

The Springer Tracts in Advanced Robotics (STAR) was launched in 2002 with
the goal of bringing to the research community the latest advances in the robotics
field based on their significance and quality. During the latest 15 years, the STAR
series has featured publication of both monographs and edited collections. Among
the latter, the proceedings of thematic symposia devoted to excellence in robotics
research, such as ISRR, ISER, FSR, and WAFR, have been regularly included in
STAR.

The expansion of our field, as well as the emergence of new research areas, has
motivated us to enlarge the pool of proceedings in the STAR series in the past few
years. This has ultimately led to launching a sister series in parallel to STAR. The
Springer Proceedings in Advanced Robotics (SPAR) is dedicated to the timely
dissemination of the latest research results presented in selected symposia and
workshops.

The Twelfth edition of Field and Service Robotics edited by Genya Ishigami and
Kazuya Yoshida offers a collection of a broad range of topics clustered in control,
computer vision, inspection, machine learning, mapping, navigation and planning,
and systems and tools. The contents of the 37 contributions represent a cross section
of the current state of robotics research from one particular aspect: field and service
applications and how they reflect on the theoretical basis of subsequent develop-
ments. Pursuing technologies aimed at field robots that operate in complex and
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dynamic environments, as well as at service robots that work closely with humans
to help them with their lives, is the big challenge running throughout this focused
collection.

Rich by topics and authoritative contributors, FSR culminates with this unique
reference on the current developments and new directions in field and service
robotics. A fine addition to the series!

Naples, Italy Bruno Siciliano
Stanford, USA
December 2020

Oussama Khatib
SPAR Editors
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Preface

FSR is a series of the biennial, single-track conferences with a specific focus on
field and service applications of robotics technology. The goal of FSR is to report
and encourage the development of field and service robotics. These are non-factory
robots, typically mobile, that must operate in complex and dynamic environments.
Typical field robotics applications include mining, agriculture, building and con-
struction, forestry, cargo handling, and so on. Field robots may operate on the
ground (of Earth or planets), under the ground, underwater, in the air, or in outer
space. Service robots work closely with humans, importantly the elderly and sick,
to help them with their lives. Past FSR conferences have been held successively in
Australia, North America, Europe, and Japan.

This book contains the result of the 12th Conference on Field and Service
Robotics (FSR 2019), held in Tokyo, Japan, from August 29th to 31st, 2019. FSR
2019 was organized by Genya Ishigami and Kazuya Yoshida as general chairs,
together with the regional chairs Tim Barfoot, Marco Hutter, and Jonathan Roberts.
The local arrangements and publicity of FSR 2019 were carried out by Satoko
Abiko, Naohiro Uyama, Hiroki Nakanishi, and Masataku Sutoh. The organizers
would like to sincerely thank the International Program Committee that generously
provided their time to carry out the detailed review of all the papers: Andreas Birk,
Peter Corke, Carrick Dettweiler, Philippe Giguere, Michael Jakuba, Alonzo Kelly,
Jonathan Kelly, Ross Knepper, Simon Lacroix, Christian Laugier, Josh Marshall,
David P Miller, Keiji Nagatani, Juan Nieto, Steve Nuske, Francois Pomerleau,
Cedric Pradalier, Jonathan Roberts, Miguel Angel Salichs, Roland Siegwart, Sanjiv
Singh, Gaurav Sukhatme, Salah Sukkarieh, Takashi Tsubouchi, Arto Visala, David
Wettergreen, Alex Zelinsky, and Uwe Zimmer.

FSR in 2019 accepted 37 contributed papers out of 52 submitted papers, each of
which was reviewed by at least two reviewers. The following five papers from those
contributed papers were invited to be submitted their extended article to the Wiley
Journal of Field Robotics, where the journal's regular review process underwent.
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• Zhang et al., Falco: Fast likelihood-based collision avoidance with extension to
human-guided navigation

• Kolvenbach et al., Towards autonomous inspection of concrete deterioration in
sewers with legged robots

• Tremblay et al., Automatic three-dimensional mapping for tree diameter mea-
surements in inventory operations

• Kubelka et al., Radio propagation models for differential GNSS based on dense
point clouds

• Dang et al., Graph-based subterranean exploration path planning using aerial
and legged robots

These five papers are available in Journal of Field Robotics, Vol. 37, Issue 8.
The FSR 2019 had three excellent keynote speakers in addition to the accepted

papers. We would like to acknowledge their excellent contributions to the
conference:

• Davide Scaramuzza, Professors of the University of Zurich and ETH Zurich,
“Are We Ready for Autonomous Drones?”

• Sanjiv Singh, Professor of Carnegie Mellon University, CEO of Near Earth
Autonomy, “Field Robotics: Ready Now for Dull, Dirty and Dangerous?”

• Yoshiyuki Sankai, Professor, University of Tsukuba, President and CEO of
CYBERDYNE Inc. “Challenges for Social Implementation of Innovative
Cybernic Systems -Fusion of Humans, Robots and Information Systems-”

FSR 2019 would not have been possible without the generous support of our
sponsors Maxell Holdings, Ltd., Nihon Binary, Kokusai Kogyo Co. Ltd., RT
corporation, and Embassy of Switzerland in Japan.

Yokohama, Japan Genya Ishigami
Kazuya Yoshida
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