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Appendix A1: 

Robotics in the 21st century: Challenges and Promises 

International Workshop 

25.9. – 28.9. 2016 

Hotel am Rothenberg, Volpriehausen (near Göttingen), Germany 
Organized by ACAT and HeKKSaGON1 (see *) with extended Program Committee (alphabetically):    

 Y. Aloimonois (Maryland) 
 *M. Asada, Osaka Univ. 
Co-chair *T. Asfour, KIT 
 *E. Badreddin, Univ. Heidelberg 
 A. Billard, EPFL 
 O. Khatib, Standford 
 *K. Kosuge, Tohoku Univ., Sendai 
 J.P. Laumound, LAAS 
 *F. Matsuno, Kyoto Univ. 
Co-chair *K. Mombaur, Univ. Heidelberg 
 C. Torras, CSIC 
Chair *F. Wörgötter, Univ. Göttingen 

 
Background: Robotics is a continuously growing field where basic research makes advances across a wide 
variety of subfields and where industrial demands massively drive the publicly most visible developments. This, 
however, has created a somewhat slanted view of this field and academic research, thus, currently feels a 
certain degree of pressure to re-specify the scientific field called “Robotics” without leaving industrial partners 
out, but also without too strongly leaning towards commercial requirements. In particular there is also a strong 
need to better account for the heavily interdisciplinary character of this field and to find measures for better 
integration of the different contributing scientific areas. 

Goal: The International Workshop “Robotics in the 21st century: Challenges and Promises” intends to discuss 
this set of problems: How to re-specify robotics and how to define the currently most relevant core research 
and development questions? The central question currently is: How can robotics in the 21st century better 
contribute to the advancement of basic research and at the same time maintain a leading role also for future 
industrial developments.  

The specific goals of this WS are: 

1) To provide a topical overview across the current advances in robotics in several workshop sessions 
(see tentative program) with specific focus on integrative and interdisciplinary aspects. 

2) To discuss measures and ways forward for better outreach and interactions with adjacent technical as 
well as other (biological, cognitive, etc.) fields. And linked to this specially also: 

3) To critically discuss the role of academic robotic research and to define the currently existing 
challenges for this field in view of the ever increasing competition by globally active companies. We 
phrase this by the following pointedly formulated questions: 

a. Will – through this competition – academic robotic research become marginalized? 
b. How can academic robotic research remain distinct and “not just follow” industrial demands? 
c. In view of (too) short funding cycles: How can academic robotic research follow long-term 

goals and provide truly novel insights of lasting benefit to the field and with impact onto 
society? 

d. How can those ethical issues be successfully addressed that gradually begin to arise by 
advanced robotics applications? 

 

                                                           
1 The HeKKSaGOn network consists oft he universities of Heidelberg, Kyoto, Karlsruhe, Sendai (Tohoku), Göttingen and 
Osaka. 
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Scientific Program: The program consists of seven thematically organized sessions (see below). One poster 
session and several discussions of the above introduced questions 3,a-d chaired by a board (panel-style 
discussions). 

1. Session: Modern AI and Robotic-AI 
Massive and successful approaches have recently emerged in artificial intelligence (AI), for example 
data structuring, data/information mining (some current catch words are: “big data”, “deep learning”, 
etc.), planning, decision making, reasoning, etc. Most if not all of these approaches have focused on 
non-behaving systems addressing high level text and image information with the goal to structure the 
data and extract human-useful information. Robots need entirely different types of information 
though. Some examples are low-level aspects (“schemata”) for optimal manipulation or strategies for 
basic interaction with humans. This information is usually not present in text-related sources and 
Modern-AI cannot directly aid robotics. Several (mostly)  European projects (like RoboEarth, 
RoboHow, Poeticon++, ACAT, Xperience, etc.) exist that try to bridge the gap between Modern-AI and 
Robotic-AI and it has been acknowledged that naïve transfer of data and methods between these sub-
fields is not possible. This session will discuss communalities and differences between these fields, 
trying to arrive at better conclusions of how to bring this together. 

2. Session: Robot Cognition and Semantics 
There is still a massive difference between the very limited cognitive properties of robots and those of 
humans (even those of some animals). This problem is widely acknowledged and several streams have 
emerged during the last decades (for example – prominently – “embodied cognition”) or concepts of 
Object-Action Complexes and Structural Bootstrapping that have discussed this problem. Strong 
attempts have been made to better understand human problem solving not just as such but in 
conjunction with the development of algorithms that would allow robots to better “understand” their 
world. This session will, thus, address these issues and discuss the shortcomings of current cognitive 
robotics-approaches. 

3. Session: Learning and Autonomy 
This topic has been chosen much in view of the (possible) conflict of current advanced developments 
in academic research and the still very few existing applications in industry of autonomous systems in 
robotics and automation. Clearly more and more statements have emerged during the last years 
where main industrial robotic developers or appliers have uttered the desire for more autonomy. Alas, 
there is a very wide gap between quite impressive autonomous robotic systems that have emerged 
from academic research and the very limited transfer of this to industry. As a consequence this session 
builds on this gap and wishes to suggest ways forward to bridge it. 

4. Session: Engineering Robotics Systems 
This session puts an emphasis on aspects of “classical” robotics approaches. Traditional engineering, 
mechatronics, sensing&actuation and other aspects have led and are still leading to the most 
impressive robotic- and automation systems in academia and industry (Asimo/Honda, ARMAR/KIT, 
Justin/DLR, NAO/Aldebaran, iCub/IIT, Atlas/BostenDynamic, HRP2/KAWADA, DB-CB/ATR) and very 
strong groups are operating here internationally. It seems therefore desirable in the context of this WS 
to provide an overview across the situation in this sub-field and to discuss it in conjunction with other 
“non-classic” fields for example those presented in Sessions 1-3. 

5. Session: Robotics link to neurobiology, other biological sciences and psychology 
Arguably these are the fields outside core-robotics to which the strongest interdisciplinary links exist. 
In spite of this, robotics remains often “shy” in adopting ideas from these fields. Clearly many times 
transfer to robotics of results from any biological substrate requires much algorithmic re-thinking and 
often massive alterations – an effort many of us do not wish to engage in. Still, it seems this is only 
part of the problem. Different cultures exist in the biological/psychological domains as compared to 
robotics leading to difficulties in cross-linking these fields. As a consequence currently there are a few 
bio/neuro-robotic systems existing none of which, however, has made into the domain of truly 
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complex (e.g. humanoid) robots. A striking example is that there are no robotic manipulations systems 
existing as yet that operate “with neurons”. Humans do! Hence it should be possible even in an 
industrial context to achieve this with robots for example to arrive at more general assembly systems. 
The human brain project (HBP, https://www.humanbrainproject.eu) attempts neural robotic control 
by a large scale effort. This session shall provide an overview across these fields and discuss not only 
the HBP efforts but also possibly other strategies to achieve more powerful biologically-modeled robot 
systems. 

6. Session: Motion and behavior generation for complex robots 
Humans and animals move gracefully, fast, with high compliance, accuracy, and efficiency while being 
very robust with respect to perturbations.  With a few impressive exceptions, it is – alas – still fair to 
say that these attributes do not yet apply to robotic motion. Take walking as an example. Explicit 
control (ZMP-control) works but renders often inflexible systems, which require very high computing 
power to calculate the fine points of the joints’ trajectories and result in much more conservative 
motions than can be observed in biological systems. Animals rely on implicit control mechanisms – 
often reflex based – which give them moment-to-moment flexibility on top of which motion planning 
takes place by ways of higher brain centers. Some robotic systems, which to some degree perform 
nicely, are trying the same, starting at purely passive walkers and extending this by some control 
mechanisms. However, these systems most often suffer from a lack of higher level (cognitive) motion 
planning, which according to our current knowledge would have best to be based on explicit control 
methods. So far, there is no unified perspective on these different – biological versus conventional – 
control concepts, and no successful attempts yet to bring them together. The different perspectives 
on motion control and generation should be the center of the discussion for this topic. 

7. Session: Societal impact and robotic ethics 
Particularly academic robotic research envisions that robots may in the not-too-far future become 
highly capable and autonomous. Thus, society will then be confronted with artificial agents that might 
be very similar to humans. Too often has this scenario been put on display by the media and many a 
time in a flashy and unguided way. Thus, there are two central aspects that underlie this topic: (a) the 
need for and the definition of a shared human-robot ethics and (b) the urgent requirement to interact 
with the public and educate an understanding of the advantages and possible dangers of 
(autonomous) robots, the latter being possibly more important at this point of time. This session will, 
thus, address these issues for providing longer term perspectives of robots in our society. 
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List of currently confirmed speakers (alphabetically): 
1. Alin Albu-Schäffer, TU München, Informatik, Sensorbasierte Robotersysteme & intelligente Assistenzsysteme, München, 

Germany 
2. Yiannis Aloimonos, University of Maryland, Department of Computer Science and Computer Vision Laboratory, Maryland, MD, 

USA 
3. Shinya Aoi, Kyoto University, Department of Aeronautics and Astronautics, Kyoto, Japan 
4. Minoru Asada, Osaka University, Institute for Academic Initiatives, Osaka, Japan 
5. Tamim Asfour, Karlsruhe Institute of Technology (KIT), Institute for Anthropomatics, Karlsruhe, Germany 
6. Essam Badreddin, Universität Heidelberg, ZITI - Department for Computer Engineering, Mannheim, Germany 
7. Michael Beetz, University Bremen, Institute for Artificial Intelligence, Bremen, Germany 
8. Aude Billard, LASA Laboratory, Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland 
9. Rainer Bischoff, KUKA Laboratories GmbH, Research & Predevelopment, Augsburg, Germany 
10. Oliver Brock, Technische Universität Berlin, Fakultät IV, Robotics and Biology Laboratory, Berlin, Germany 
11. Joanna J. Bryson, University of Bath, Department of Computer Science,Bath, United Kingdom 
12. Wolfram Burgard, Albert-Ludwigs-Universität Freiburg, Department of Computer Science, Freiburg, Germany 
13. Gordon Cheng, TU München, Institute for Cognitive Systems (ICS), München, Germany 
14. Rüdiger Dillmann, Karlsruher Institut für Technologie, Institut Anthropomatik, Humanoids & Intelligence Systems, Karlsruhe, 

Germany 
15. Rod Grupen, University of Massachusetts, Computer Science Department, Amherst, Massachusetts, USA 
16. Auke Ijspeert, EPFL STI IBI BIOROB, Department of Computer Science, Lausanne, Switzerland 
17. Markus Klaiber, Fa. Schunk, Lauffen, Germany 
18. Kazuhiro Kosuge, Tohoku University, Department of Bioengineering and Robotics, Sendai, Japan 
19. Norbert Krüger, South Danish University, The Maersk Institute, Odense, Denmark 
20. Dana Kulic, University of Waterloo, Faculty of Engineering, Ontario, Canada 
21. Yasuo Kuniyoshi, University of Tokyo, Department of Mechano-Informatics, Tokyo, Japan 
22. Jean Paul Laumound, LAAS-CNRS, Toulouse, France 
23. Fumitoshi Matsuno, Kyoto University, Department of Mechanical Engineering and Science, Kyoto, Japan 
24. Katja Mombaur, Ruprecht-Karls-University Heidelberg, Interdisciplinary Center for Scientific Computing, Heidelberg, Germany 
25. Yukie Nagai, Osaka University, Department of Adaptive Machine Systems, Osaka, Japan 
26. Angelika Peer, University of the West of England, Department: FET - Engineering, Design and Mathematics, Bristol, United 

Kingdom 
27. Jan Peters, Intelligent Autonomous Systems, Computer Science Department, Technische Universität Darmstadt, Germany 
28. Bruno Siciliano, Università degli studi di Napoli, Department of Electrical Engineering and Information, Napoli, Italy 
29. Roland Siegwart, ETH Zürich, Inst. f. Robotik u. Intell. Syst., Zürich, Switzerland 
30. Satoshi Tadokoro, Tohoku University, Human-Robot Informatics, Tohoku, Japan 
31. Minija Tamosiunaite, Georg-August-Universität Göttingen, Neural Control and Robotics, Computer Vision, Kaunas, Lithuania 
32. Carme Torras, University of Barcelona, Mathematics and Computer Science, Barcelona, Spain 
33. Marc Toussaint, Universität Stuttgart, Computer Science Department, Stuttgart, Germany 
34. Ales Ude, JSI Jozef Stefan,  Department of Brain Robot Interface, Ljubljana, Slovenia 
35. David Vernon, University of Genoa, Cognitive Systems, Genoa, Italy 
36. Florentin Wörgötter, Georg-August-Universität Göttingen, Department of Computational Neuroscience, Göttingen, Germany 
37. Tom Ziemke, University of Skövde, Dept. of Computer and Information Science, Skövde, Sweden 
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Appendix A2: 
 
Program: 

Robotics in the 21st century: Challenges and Promises 
International Workshop 

25.9. – 28.9. 2016 
Hotel am Rothenberg, Volpriehausen (near Göttingen), Germany 

 
Saturday 24. 09. 2016 

Arrival and Registration 
 

Sunday 25. 09. 2016 
Time  
08:30-09:00 Registration and Welcome Coffee 
09:00-09:10 Welcome by the organizers and general information 
Session 1:  Modern AI and Robotics-AI 
09:10-10:40 Invited Talks 
10:40-11:00 Coffee Break 
Session 1:  Modern AI and Robotics-AI 
11:00-12:30 Invited Talks 
12:30-13:30 Lunch 
Session 2:  Robot Cognition and Semantics 
13:30-15:30 Invited Talks 
15:30-16:00 Coffee Break 
Session 2 & 3:  Robot Cognition and Semantics 

& 
Engineering Robotics Systems 

16:00-18:30 Invited Talks 
18:30 Reception 
19:30 Dinner 

 
 

Monday 26. 09. 2016 
Time  
Session 3:  Engineering Robotics Systems 
08:30-10:30 Invited Talks 
10:30-11:00 Coffee Break 
Session 4:  Learning and Autonomy 
11:00-12:30 Invited Talks 
12:30-13:30 Lunch 
Session 4:  Learning and Autonomy 
13:30-15:30 Invited Talks 
15:30-16:00 Coffee Break 
Session:  Selected Talks and Poster Spotlights 
16:00-17:00 4 selected talks from participants 
17:00-18:00++ 30 poster spotlights, 2 min each (for best 30 posters) 
18:30-20:00 Dinner 
20:00-22:00 Posters and Wine 

 
 



Robotics WS 2016 Page 2 
 

Tuesday, 27. 09. 2016 
Time  
Session 5:  Robotics link to Neuro/Bio/Psycho 
08:30-10:30 Invited Talks 
10:30-11:00 Coffee Break 
Session 5:  Robotics link to Neuro/Bio/Psycho 
11:00-12:00 Invited Talks 
12:00-13:30 Plenary discussion 1 
13:30-15:00 Lunch 
15:00-22:00 Excursion and Dinner 

 
 

Wednesday 28. 09. 2016 
Time  
Session 6:  Motion and Behavior Generation 
08:30-10:30 Invited Talks 
10:30-11:00 Coffee Break 
Session 6:  Motion and Behavior Generation 
11:00-12:30 Invited Talks 
12:30-13:30 Lunch 
Session 7:  Robotic Ethics and Philosophy 
13:30-15:30 Invited Talks 
15:30-16:00 Coffee Break 
Session 7:  Robotic Ethics and Philosophy 
16:00-17:00 Invited Talks 
17:00-18:30 Plenary discussion 2 and concluding remarks 
18:30 Farewell Dinner 

 
 

Thursday, 29. 09. 2016 
Departure 

 



Automatisierung erfordert normalerweise langwierige und teure 

Programmierung von Anlagen und Robotern. Speziell kleine Pro-

duktserien werden deswegen oft noch rein manuell gefertigt. Wie 

wäre es jedoch, wenn es einem Roboter gelänge Anweisungen, 

die eigentlich für menschliche Arbeiter gemacht worden sind, zu 

lesen und daraus direkt ein funktionsfähiges Roboterprogramm zu 

generieren? Das hier vorgestellte System, entwickelt im Rahmen 

des europäischen Forschungsprojektes ACAT (EU-FP7„Action 

Categories“), koordiniert durch die Georg-August-Universität 

Göttingen, hat dieses Ziel verfolgt. Es wird hier eine Anlage 

vorgestellt, die für Menschen gemachte Anweisungen in Robo-

terprogramme „übersetzt“ und durchführt. Ein Benutzer kann 

eine Anweisung, wie z.B. „pick up the rotor cap and put it on its 

holder“, eintippen und die Anlage erzeugt daraus ein ausführba-

res Roboterprogramm. Durch Verkettung mehrerer Anweisungen 

können so komplexe Prozesse erzeugt werden. 

Diese neuartige Art der Roboterprogrammierung sollte es auch 

kleineren Firmen ermöglichen Automatisierungsanlagen anzu-

schaffen und ohne Expertenwissen zu betreiben.

Kooperationspartner:

Conventional automation requires time-consuming and costly 

programming of robots. Small companies, therefore, still use 

manual assembly, instead. The European ACAT project (“Action 

Categories”), coordinated by the Georg-August-University 

Göttingen, has addressed this problem and designed a system 

that allows programming a robot using instructions made for 

human workers. If you tell the system to „pick up the rotor cap 

and put it on its holder“, it will compile a robot-executable pro-

gram from this instruction. 

This new way of programming robots should also allow smaller 

companies to invest in automation and to program their machines 

without expert knowledge. 

Roboterprogrammierung durch Instruktion

Instruction-Based Robot Programming

III. Physikalisches Institut 

Biophysik

Prof. Dr. Florentin Wörgötter

florentin.woergoetter@phys.uni-goettingen.de

http://www.acat-project.eu
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Automatische Übersetzung von Anweisungen in Roboterprogramme 
Automatic translation of human instructions into robot code
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