





SPEAKER 1

PROF SATOSHI TADOKORO

|EEE Fellow, JSME Fellow, SICE Fellow, RSJ Fellow

Professor, Graduate School of Information Sciences, Tohoku University
Professor, International Research Institute of Disaster Science, Tohoku
University

President 2016-2017, IEEE Robotics and Automation Society President,
International Rescue System Institute 6-6-01 Aramaki Aza Aoba, Aoba-ku,
Sendai 980-8579 Japan

http://www.rm.is.tohoku.ac.jp/en/

DISASTER ROBOTICS CHALLENGE

Abstract

Disaster robotics is expected to become an e ective solution for advancing disaster response, recovery and
preparedness. The Eastern Japan Earthquake was the first large-scale disaster where many robotic systems were used
and showed certain results. Quince is one of such ground robots that the speaker’s group developed. It surveyed the
2nd-5th floors in the nuclear reactor buildings at the Fukushima-Daiichi Nuclear Power Plant accident, and supported
revival of a cooling system to contribute the cool shutdown of the reactor. Active Scope Camera, a serpentine robot,
was used to survey the operation floor in a reactor building through the collapsed roof and floor structure, where
used fuel rods are stored. Periodical inspection of plants is important for preventing damage in case of disasters.
Japan Cabinet O ice has launched the IMPACT Tough Robotics Challenge Program, which aims at development of
robust robotic technologies that are e ective for such disaster issues. Japan Government is planning to organize an
international competition, the World Robotics Summit at present, which includes Disaster Robotics Challenge aiming
at the inspection and the disaster response at plants and infrastructure. This invited talk will introduce such e orts of
disaster robotics.

Short Bio

Satoshi Tadokoro graduated from the University of Tokyo in 1984. He was an associate professor in Kobe University in
1993-2005, and is a professor of Tohoku University since 2005, a vice dean in 2014, and a research professor since 2014.
He is a president of International Rescue System Institute since 2002 and IEEE RAS President in 2016-2017. He served
as a project manager of MEXT DDT Project on rescue robotics in 2002-2007 having contribution of more than 100
professors nationwide, and Pl of NEDO projects related to disaster robotics. His team developed various rescue robots,
two of which called Quince and Active Scope Camera are well-known because they were used in disasters such as in
nuclear reactor buildings of the Fukushima-Daiichi Nuclear Power Plant Accident. He is a project manager of Japan
Cabinet O ice ImPACT Project in 2014-18. IEEE Fellow, RSJ Fellow, JSME Fellow, and SICE Fellow.
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SPEAKER 2

PROFESSOR OUSSAMA KHATIB

Professor

Artificial Intelligence Laboratory

Department of Computer Science

Stanford University
http://cs.stanford.edu/groups/manips/ok.html
Email : ok@cs.stanford.edu

ROBOTIC DIVERS FOR OCEANIC DISCOVERY

Abstract

The promise of oceanic discovery has long intrigued scientists and explorers, whether studying underwater ecology
and climate change or discovering natural resources or historic secrets buried deep in archaeological sites. Moving
beyond conventional teleoperation, a new paradigm places the human at the highest level of task abstraction, relying
on highly skilled robots with the requisite competence for advanced task execution capabilities. The discussion focuses
on robot design concepts, robot perception and control architectures, and task execution strategies that utilizes
human modelling, motion, and skill understanding to the development of safe, easy to use, and competent robotic
systems.

The presentation will include illustrative instance of human-robot interactions in various robotic applications. In
particular, it will highlight interactions with a novel Robotic Diver. The motivation for this robot is to help marine
biologists to safely explore the Red Sea’s fragile and previously inaccessible underwater environment. Live interactions
will illustrate how bimanual haptic devices can be used to interact with the entire robot. A 3D graphic and haptic
interface allows non-expert users to intuitively operate the robot while feeling contact forces when performing
dexterous tasks. While the operator can fully focus on the robot’s task, the robot controller autonomously handles
constraints, multiple contacts, disturbances, obstacles, and robot posture, so that the robot task can be optimally
performed in the deep sea. Connecting humans to increasingly competent robots will certainly fuel a wide range of
new robotic applications in challenging environments.

Short Bio

Oussama Khatib received his Doctorate degree in Electrical Engineering from Sup’Aero, Toulouse, France, in 1980. He
is Professor of Computer Science at Stanford University. His work on advanced robotics focuses on methodologies
and technologies in human-centred robotics including humanoid control architectures, human motion synthesis,
interactive dynamic simulation, haptics, and human- friendly robot design. He is Co-Editor of the Springer Tracts in
Advanced Robotics series, and has served on the Editorial Boards of several journals as well as the Chair or Co-Chair
of numerous international conferences. He co-edited the Springer Handbook of Robotics, which received the PROSE
Award. He is a Fellow of IEEE and has served as a Distinguished Lecturer. He is the President of the International
Foundation of Robotics Research (IFRR). Professor Khatib is a recipient of the Japan Robot Association Award (JARA)
in Research and Development. In 2010 he received the IEEE RAS Pioneer Award in Robotics and Automation for his

fundamental pioneering contributions in robotics research, visionary leadership, and life-long commitment to the field.
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Professor Khatib received the 2013 IEEE RAS Distinguished Service Award in recognition of his vision and leadership
for the Robotics and Automation Society, in establishing and sustaining conferences in robotics and related areas,
publishing influential monographs and handbooks and training and mentoring the next generation of leaders in
robotics education and research. In 2014, Professor Khatib received the 2014 IEEE RAS George Saridis Leadership
Award in Robotics and Automation.

SPEAKER 3

PEDRO U. LIMA

Professor, Institute for Systems and Robotics, Instituto Superior T écnico,
U. Lisbon, Portugal
http://users.isr.tecnico.ulisboa.pt/~pal/

TWENTY YEARS OF RESEARCH DRIVEN BY ROBOT COMPETITIONS

Abstract

Asignificant part of the research on Robotics that | have carried out with my collaborators at ISR/IST in the last 20
years has been driven by robot competitions. We started this passionate adventure in 1995 by participating in an
annual French competition, with challenges such as robust track following, object detection and handling, as well

as task coordination. But the big challenges started in 1997, when we decided to set up a robot soccer team and
participate in RoboCup 2nd edition in Paris, 1998. Since then, | became deeply involved with RoboCup, as a participant,
event organizer and member of the RoboCup Federation management bodies. This experience taught me all the
good practices of scientific robot competitions. In 2013 | became the Coordinator of a pioneer project on robot
competitions funded by the European Commission - RoCKIn - inspired by RoboCup@Home and RoboCup@Work
leagues, but endowed with novel research challenges - namely benchmarking robot tasks and functionalities through
competitions. RoCKIn lead to the ongoing European Robotics League. | will overview all these competitions and their
good practices, and will illustrate how they foster advanced robotics research, mostly based on research results of the
Soccer and @Home team grad students that | have supervised.

Short Bio

Pedro U. Lima got his Licenciatura (5 year degree, 1984) and MSc (1989) in Electrical and Computer Engineering from
Instituto Superior T'ecnico (IST), and the Ph.D. (1994) in Electrical Engineering

at RPI, NY, USA. Currently, he is taking a 3-month sabbatical leave at AASS, Orebro University. He is a Professor at IST,
Universidade de Lisboa, and a researcher of the Institute for Systems and Robotics, where he is the Deputy President
for Scientific A airs and the Coordinator of the Intelligent Robots and Systems group. He is the co-author of two books,
and Associate Editor of the Elsevier's Journal of Robotics and Autonomous Systems. His research interests lie in the
areas of discrete event models of robot tasks and planning under uncertainty, with applications to networked robot
systems and interaction with humans.
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Pedro U. Lima is a Trustee of the RoboCup Federation (2003-2012, 2016-), and was the General Chair of RoboCup2004,
held in Lisbon. He was President and founding member of the Portuguese Robotics Society, was National Delegate to
EU and ESA Space Robotics programs and was awarded a 6-month Chair of Excellence at the Universidad Carlos Il de
Madrid, Spain in 2010. He was also the Coordinator of the FP7 Coordination Action RoCKIn, and currently in charge of
the Indoor Competitions f the European Robotics League. He has also been very active in the promotion of Science
and Technology to the society, through the organization of Robotics events in Portugal, including the Portuguese
Robotics Open since 2001.

SPEAKER 4

PROF MARCELO H. ANG JR

Department of Mechanical Engineering, National University of Singapore
More information can be found in:
http://137.132.146.218/marcelo/videos/
http://guppy.mpe.nus.edu.sg/marcelo/

http://arc.nus.edu.sg/

ROBOTICS COMPETITIONS: SINGAPORE PERSPECTIVES

Abstract

Robotics competitions and challenges are very useful in complementing both education and research. But do they
real achieve their objectives? What is the best way to make it work? This talk attempts to answer these questions by
describing the Singapore experience in running robotics competitions such as the annual Singapore Robotic Games.
Details of the competitions are presented together with the motivations for designing such competitions. Other
kinds of competitions and challenges of a di erent nature are also presented, together with a brief review of other
competitions worldwide.

Short Bio

Marcelo H. Ang, Jr. received the B.Sc. degrees (Cum Laude) in Mechanical Engineering and Industrial Management
Engineering from the De La Salle University, Manila, Philippines, in 1981; the M.Sc. degree in Mechanical Engineering
from the University of Hawaii at Manoa, Honolulu, Hawaii, in 1985; and the M.Sc. and Ph.D. degrees in Electrical
Engineering from the University of Rochester, Rochester, New York, in 1986 and 1988, respectively. His work experience
includes heading the Technical Training Division of Intel’s Assembly and Test Facility in the Philippines, research
positions at the East West Center in Hawaii and at the Massachusetts Institute of Technology, and a faculty position
as an Assistant Professor of Electrical Engineering at the University of Rochester, New York. In 1989, Dr. Ang joined the
Department of Mechanical Engineering of the National University of Singapore, where he is currently an Associate
Professor, with a Joint Appointment at the Division of Engineering and Technology Management. He also is the
Acting Director of the Advanced Robotics Centre. His research interests span the areas of robotics, mechatronics, and
applications of intelligent systems methodologies. He teaches both at the graduate and undergraduate levels in the
following areas: robotics; creativity and innovation, applied electronics and instrumentation; advanced computing;
product design and realization. He is also active in consulting work in these areas. In addition to academic and
research activities, he is actively involved in the Singapore Robotic Games as its founding chairman and the World
Robot Olympiad as a member of the Advisory Council.
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SPEAKER 5

PROF WOLFRAM BURGARD

Albert-Ludwigs-Universitat Freiburg
Technische Fakultat

Autonome Intelligente Systeme
Georges-Kohler-Allee 080

D-79110 Freiburg i. Br.,, Germany
Office : 080-01-002

burgard@informatik.uni-freiburg.de  Fax: +49 761 203-8007
Phone : +49 761 203-8026 Skype : wolfram.burgard
Mobile : +49 1715457595

TECHNIQUES FOR MOBILE ROBOT PERCEPTION AND NAVIGATION AND BEYOND

Abstract

Probabilistic techniques for robot navigation have become key enablers in di erent application domains including
self-driving cars, logistics, service robots and mobile manipulation. In this talk, | will present the key techniques for
building successfully navigating robots including particle filters and methods for solving the simultaneous localization
and mapping (SLAM) problem. I will furthermore describe how these methods have been turned into several e ective
real-world applications. | will furthermore present probabilistic methods for combining state estimation with action
selection approaches. At the very end, | will briefly discuss how recent methods coming from the domain of deep
networks can be used for building robustly navigating robots.

Short Bio:

Wolfram Burgard is a professor for computer science at the University of Freiburg and head of the research lab for
Autonomous Intelligent Systems. His areas of interest lie in artificial intelligence and mobile robots. Wolfram Burgard’s
research mainly focuses on the development of robust and adaptive techniques for state estimation and control. Over
the past years he and his group have developed a series of innovative probabilistic techniques for robot navigation
and perception. They cover di erent aspects including localization, map-building, SLAM, path-planning, exploration,
perception and object recognition. Wolfram has published over 300 papers and articles in robotics and artificial
intelligence conferences and journals. He is [EEE, ECCAl and AAAI-Fellow. In 2009, he received the Gottfried Wilhelm
Leibniz Prize, the most prestigious German research award. In 2010, he received an Advanced Grant of the European
Research Council. Since 2012, Wolfram has been coordinator of the Cluster of Excellence BrainLinks-BrainTools funded
by the German Research Foundation.
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SPEAKER 6

RONALD C. ARKIN

Regents’ Professor & Director of the Mobile Robot Laboratory

Associate Dean for Research & Space Planning

College of Computing

Georgia Institute of Technology Phone : (404) 894-8209
Atlanta, Georgia

http://www.cc.gatech.edu/ai/faculty/arkin/

ROBOTS THAT NEED TO MISLEAD: BIOLOGICALLY-INSPIRED MACHINE DECEPTION

Abstract

Expanding our work in understanding the relationships maintained in teams of humans and robots, this talk describes
previous and ongoing research on deception and its application within robotic systems. Earlier we explored the use of
psychological interdependence theory as the basis for producing deceit in robotic systems in order to evade capture.
More recent work involves studying squirrel hoarding and bird mobbing behavior as it applies to deception, in the first
case for misleading a predator, and in the second for feigning strength when none exists. Finally we consider ongoing
work in other-deception, where the mark rather than the deceiver reaps the benefits. Results are presented from these
biological models in both simulation and robotic systems, as well as consideration of the ethical implications of this
research.

Short Bio

Biosketch : Ronald C. Arkin is Regents’ Professor and Associate Dean for Research in the College of Computing at
Georgia Tech. He served as STINT visiting Professor at KTH in Stockholm, Sabbatical Chair at the Sony IDL in Tokyo,
and in the Robotics and Al Group at LAAS/CNRS in Toulouse. Dr. Arkin’s research interests include behavior-based
control and action-oriented perception for mobile robots and UAVs, deliberative/reactive architectures, robot
survivability, multiagent robotics, biorobotics, human-robot interaction, robot ethics, and learning in autonomous
systems. Prof. Arkin served on the Board of Governors of the IEEE Society on Social Implications of Technology, the
IEEE Robotics and Automation Society (RAS) AdCom, and is a founding co-chair of [EEE RAS Technical Committee on
Robot Ethics. He is a Distinguished Lecturer for the IEEE Society on Social Implications of Technology and a Fellow of
the IEEE.
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SPEAKER 7

PROF GUANG-ZHONG YANG

Faculty of Engineering, Department of Computing Director, The
Hamlyn Centre B411-412 Bessemer Building South Kensington
Campus IMPERIAL COLLEGE London, UK

UK ROBOTICS AND AUTONOMOUS SYSTEMS - SHAPING THE FUTURE

Abstract
Robotics and autonomous systems (RAS) are playing an increasingly important role for the UK’s economy and

its future growth. The recent investment from the UK government through its Engineering and Physical Sciences
Research Council (EPSRC) has resulted in the creation of dedicated centres/facilities across the country covering key
areas of transport, healthcare, manufacturing, and unmanned systems to ensure that the UK will maintain its leading
engineering and research capacity in RAS. This talk will present some of the latest advances in RAS, particularly in
medical robotics. It will also highlight some of the key activities of the UK Robotics Week (http://roboticsweek.uk/) and
the five challenges to be run in 2017:

Surgical robot challenge

Extreme environment robot challenge
Social care robot challenge

Robots for resilient infrastructure challenge
School robot challenge

Short Bio

Professor Guang-Zhong Yang is director and co-founder of the Hamlyn Centre for Robotic Surgery. Professor Yang

is also the Chairman of the UK-RAS Network (http://ukras.org). The mission of the UK-RAS Network is to provide
academic leadership in RAS, expand collaboration with industry and integrate and coordinate activities of the EPSRC
funded RAS capital facilities, Centres for Doctoral Training (CDTs) and partner universities across the UK. Professor
Yang's main research interests are in medical imaging, sensing and robotics. He is a Fellow of the Royal Academy of
Engineering, fellow of IEEE, IET, AIMBE and a recipient of the Royal Society Research Merit Award and listed in The
Times Eureka ‘Top 100’ in British Science. Professor Yang is the founding editor of Science Robotics (http://robotics.
sciencemag.org/ ) — a journal of the Science family dedicated to the latest advances in robotics and how it enables or
underpins new scientific discoveries. He was awarded a CBE in the Queen’s 2017 New Year Honour List for his work in
biomedical engineering.
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SPEAKER 8

PAOLO DARIO

Professor of Biomedical Robotics IEEE Fellow Science Robotics,
Founding Editorial Board Member Director, The BioRobotics
Institute Scuola Superiore Sant’Anna Polo Sant’Anna Valdera Viale
Rinaldo Piaggio 34 56025 Pontedera (Pisa) - Italy

Email : paolo.dario@sssup.it

http://sssa.bioroboticsinstitute.it/

THE BIOROBOTICS INSTITUTE: A PLACE WHERE ROBOTICS TAKES FLIGHT

Abstract

The BioRobotics Institute pioneers new robotics research fields and applications and aims to push the edge of
technology forward, identifying key aspects to improve and promising directions for progress. In this, the Institute takes
important challenges from the scientific and technical points of view. Since its foundation, in the late '80, the Institute
realized the value of robotics competitions to progress technology as well as for promoting their educational role.

The MBZIRC Challenge has been the latest, but also the most demanding and exciting opportunity to test in a dynamic
real world scenario novel and fully integrated robotic systems coping with reliability and task oriented design and
development issues. The Challenge has also stimulated problem solving capabilities and team work, allowing to
investigate how bio-inspiration can help to explore and pursue novel approaches. Looking backward - and forward

at the same time - we believe that the MBZIRC Challenge can be regarded as the starting point for the BioRobotics
Institute to launch a new research line in robotics competitions, but also in the field of autonomous flying and
terrestrial systems.

Short Bio

Paolo Dario received his Dr. Eng. Degree in Mechanical Engineering from the University of Pisa, Italy, in 1977. He is
currently Professor of Biomedical Robotics at the Scuola Superiore Sant’Anna in Pisa. He has been visiting researcher
and professor at Brown University, USA, at EPFL, Switzerland, at College de France, France, at Polytechnic University
of Catalunya, Spain, at Zhejiang University, China, at Waseda University, Japan, and at Khalifa University, Abu Dhabi,
United Arab Emirates.

He is the Director of the BioRobotics Institute of Scuola Superiore Sant’Anna, where he supervises a team of about
150 researchers and Ph.D. students, and the Director of Polo Sant’Anna Valdera, a Research Center located in
Pontedera (Pisa, Italy). His main research interests are in the fields of medical robotics, bio-robotics, mechatronics
and micro/nanoengineering, and specifically in sensors and actuators for the above applications, and in robotics for
rehabilitation. He is the coordinator of many national and European projects, the editor of two books on robotics, and
the author of more than 500 scientific papers (more than 250 on ISI journals). He is Editor-in-Chief, Associate Editor
and member of the Editorial Board of many international journals. He has been a plenary invited speaker in many
international conferences.
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Prof. Dario has served as President of the IEEE Robotics and Automation Society in the years 2002-2003. He has been
the General Chair of the BioRob’06 Conference (The First IEEE/RAS-EMBS International Conference on Biomedical
Robotics and Biomechatronics), of ICRA 2007 (International Conference on Robotics and Automation), ISG 2008 (the
6th Conference of the International Society for Gerontechnology) and of the First National Congress of Bioengineering
(GNB 2008).

Prof. Dario is an IEEE Fellow, a Fellow of the European Society on Medical and Biological Engineering, and a
recipient of many honors and awards, such as the Joseph Engelberger Award. He is also a member of the Board of
the International Foundation of Robotics Research (IFRR). In 2009 He has been appointed Fellow of the School of

Engineering of the University of Tokyo.
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