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Human Motion is investigated within various sci-
entific fields, such as Biomechanics, Sports Science, 
Robotics, Psychology, Philosophy, Medicine, Math-
ematics & Computer Science. The Summer School 
aims at bringing together junior and senior scientists 
from these fields to study and discuss their mutual 
methodology to create synergies and establish an  
interdisciplinary view on the matter. It is designed 
to give students at advanced MSc and PhD levels 
as well as young postdocs an insight into different 
approa ches used for the acquisition and analysis of 
human motion as well as into the theoretical back-
ground of motion and embodiment in general.
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08.00    – 09.00   Breakfast 
09.00   – 09.15   Introduction
09.15  – 10.45     Phenomenology of  

  Living Motion 
  Thomas Fuchs

10.45   – 11.15    Coffee Break

11.15   – 12.45    Movement and Psychiatric   
 Disorders  
 Knut Schnell

12.45   – 14.15    Lunch

14.15   – 15.45    The Rhythms of Life:   
 Psychological Expression  
 of Needs, Affiliation and  
 Fear in Movement 
 Sabine Koch

15.45   – 16.15   Coffee Break

18.00         Keynote – A Roadmap towards  
    Human-Robot Collaboration  
    via Physical Interaction 
    Francesco Nori

16.15 – 17.45    Arrival

17.45    Welcome Event

PROGRAM

Sunday  
September 23rd 2018

Monday  
September 24th 2018
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08.00    – 09.00  Breakfast 

09.15 – 10.45   Movement and Body Perception 
 Robin Bekrater-Bodmann 

 10.45  – 11.15   Coffee Break

 11.15 – 12.45  Sensorimotor Plasticity,   
   Learning and Pain 
   Herta Flor

 12.45  – 14.15  Lunch*

 14.15 – 15.45   Movement and Ageing  
 Klaus Hauer

   Christian Werner

 15.45  – 16.15  Coffee Break

 16.15 – 17.45  Poster Session

17.45   Barbecue

Tuesday  
September 25th 2018

08.00    – 09.00  Breakfast 

09.15 – 10.45    Neurological Foundations of  
Motion Perception in Infants  
Sabina Pauen

10.45  – 11.15   Coffee Break

11.15 – 12.45   Modeling and Optimization  
 of Human Movement  
 Katja Mombaur

12.45  – 14.15  Lunch

14.15 – 15.45   Numerical Optimization   
 Methods for Human  
 Motion Analysis 
 Johannes P. Schlöder

15.45  – 16.15  Coffee Break

16.30  – 19.30  Boat Tour
19.30   Free Evening

Wednesday  
September 26th 2018

PROGRAM

*possibility to visit the robotics lab  
  during lunch break
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08.00    – 09.00  Breakfast 

 09.15 – 09.45   Lab Intro

 09.45 – 11.15   Lab Course*

11.15  – 11.30  Coffee Break

11.30 – 13.00  Lab Course*  

13.00   – 14.15  Lunch

14.15  – 15.45  Lab Course*

15.45   – 16.15  Coffee Break

16.15 – 17.45  Lab Course*

18.30    Workshop Dinner  
 at Heidelberg Castle 

Thursday  
September 27th 2018

08.00    – 09.00  Breakfast 

09.15 – 10.45   Image Based Motion Analysis  
 Christoph S. Garbe

 10.45  – 11.15   Coffee Break

 11.15 – 12.45  Motion Analysis in  
   Sports and Training  
   Markus Buchner 
   Sabrina Erdrich

 12.45  – 14.15  Lunch

 14.15 – 15.45  Final Discussion and Closing

 15.45  – 16.15  Coffee Break and Departure

Friday  
September 28th 2018

PROGRAM

* Lab Course Choices:
1. Motion Analysis Using Marker-based  
    Motion Capture and Forceplates
2. Use and Application of IMU-based  
    Motion Capture Systems
3. Electromyography Tutorial
4. Mathematical Modeling of Muscles
5. Optimal Control Tutorial
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Katja Mombaur is a full professor at the Institute of 
Computer Engineering of Heidelberg University and 
head of the Optimization, Robotics & Biomechanics 
Chair as well as coordinator of the newly founded 
Heidelberg Center for Motion Research. She holds 
a diploma degree in Aerospace Engineering from 
the University of Stuttgart and a Ph.D. degree in 
Mathematics from Heidelberg University and has 
worked as a researcher at Seoul National University, 
and in LAAS-CNRS in Toulouse. In 2015–16 she 
was a fellow of the Marsiliuskolleg. Her research 
focuses on understanding human movement by a 
combined approach of model-based optimization and 
experiments and using this knowledge to improve 

motions of humanoid robots and the interactions of 
humans with exoskeletons, prostheses and external 
physical devices. 

Alexander Schubert studied Mathematics and 
Physics at Heidelberg University, where he also 
received his doctorate in 2017. He worked at the 
intersection between mathematics and robotics 
as well as psychology and art in the context of his 
interdisciplinary dissertation project, which was 
funded among others by the Heidelberg Graduate 
School of Mathematical and Computational Methods 
for the Sciences (HGSMathComp). Since March 
2017, he has been the Scientific Manager of the 
“Heidelberg Center for Motion Research.”

ORGANIZERS

Katja Mombaur Alexander Schubert
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Robin Bekrater-Bodmann is a postdoctoral fellow at 
the Central Institute of Mental Health, Department of 
cognitive and Clinical Neuroscience, Medical Faculty 
Mannheim, Heidelberg University. His main research 
interests are in the neuropsychological mechanisms 
underlying the bodily self in health and disease.

Markus Buchner is an assistant professor at the 
Institute of Sport and Sports Sciences at Heidelberg 
University. His work focuses on the biomechanics and 
the motion sensors in different sports activities.

Sabrina Erdrich is an assistant lecturer at the 
Institute of Sports and Sports Sciences at Heidelberg 
University. Her work focuses on lower extremity bio-
mechanics and electromyography, especially in sports 
with jumping and landing tasks. Her major research 
field is applied to coordination training to prevent and 
rehabilitate sports injuries.

Herta Flor is the Scientific Director of the Department 
of Cognitive and Clinical Neuroscience, Central In -
sti tute of Mental Health, Medical Faculty of Mann-
heim, Heidelberg University. Her research includes 
chronic pain and topics of behavioral medicine.

SPEAKERS

Thomas Fuchs is Karl-Jaspers Professor for Philo-
sophical Foundations of Psychiatry and Psychotherapy 
at Heidelberg University and a senior physician in 
psychiatry at Heidelberg University Hospital. His re-
search areas lie at the intersection of phe no menology, 
psychopathology and cognitive neuro science, with a 
special emphasis on embodiment, enac tivism, tem-
porality and intersubjectivity.
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Klaus Hauer is head on the research department 
of the Bethanien Hospital/Geriatric Center at 
Heidelberg University and a professor at the medical 
Faculty of Heidelberg University. His main research 
interests are rehabilitation research, treatments for 
patients suffering from dementia and the evaluation 
of methods.

Sabine Koch is a professor for dance and movement 
therapy at the SRH University of Applied Sciences in 
Heidelberg. In addition, she is head of the research 
institute for artistic therapy at the Alanus University 
of Applied Sciences in Alfter. Her research pays 
particular attention to embodiment research.

Matthew Millard is a postdoctoral fellow at the 
Institute of Computer Engineering. His work focuses 
on motion prediction, musculoskeletal modeling, 
foot contact modeling, balance modeling and the 
development of the spinal exoskeleton.

Francesco Nori is researcher at the Italian Institute 
of Technology in Genoa where he currently serves as 
a team leader. His projects include Koroibot, aiming 
at studying the way humans walk on various materials 
and in different situations. In addition he is the head 
of the robotics department of Google DeepMind.

Sabina Pauen holds the chair for Developmental 
and Biological Psychology at Heidelberg University. 
Her research areas lie at brain development in early 
childhood, the early education of children and the 
measuring of brain waves.

Johannes P. Schlöder is academic director at the 
Interdisciplinary Center for Scientific Computing 
at Heidelberg University. His research includes the 
modeling, simulation, optimization and control of 
dynamic processes; numerical methods for nonlinear 
con strained optimization in para meter estimation, 
experimental design and optimal control; applications 
in aerospace, mechanics, biomechanics and robotics, 
chemical engineering and biophysics.
 
Knut Schnell is a psychiatrist and chief physician of 
the Asclepios Clinic in Göttingen. His work focuses 
on the research on the effects of psychotherapy on 
chronic depressions and psychoses and the analysis 
of brain functions which allow interpersonal empathy.

Christian Werner is a sports scientist and research 
associate at the chair for Geriatric Medicine at 
Heidelberg University. His main research interests 
are physical exercise, motor learning and physical 
activity in geriatric patients with and without cognitive 
impairment.
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The HCMR is an interdisciplinary center for motion 
research. It is funded by the Carl Zeiss Foundation as 
part of the program to strengthen research structures. 
In addition to the mathematical and methodological 
foundations of movement studies, the research topics 
dealt with at the HCMR also include the connection 
between movement, psyche, cognition and body or 
motion studies in sports. In addition, the participating 
scientists address special topics such as motion 
learning and the change of movement over the life 
cycle, movement stability, motions in dance & arts or 
motions at the workplace.

HEIDELBERG CENTER FOR 
MOTION RESEARCH

The centre consists of Heidelberg University members 
from seven faculties (Faculty of Mathematics & 
Computer Science, Faculty of Behavioural and 
Cultural Studies, Faculty of Philosophy, Faculty of 
Physics & Astronomy, both Medical Faculties, Faculty 
of Theology), from three central scientific institutions 
of the university (Institute of Computer Engineering, 
Interdisciplinary Centre for Scientific Computing,  
Heidelberg Collaboratory for Image Processing) as 
well as from neighboring universities (Faculty of 
Therapeutic Sciences of SRH University of Applied 
Sciences Heidelberg).

There is also a close connection to the Marsilius-
Kolleg of the University, where many of the centre 
members have already carried out joint research.

External partners include the Nanine Linning dance 
company, the Bund Deutscher Radfahrer e. V., the 
Bundesverband Deutscher Gewichtheber e. V. (Federal 
Association of German Weightlifters) and several 
SMEs in the field of sensor technology. If you would 
like to cooperate with the HCMR, please contact us.

Heidelberg  
Center for  
Motion  
Research
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THE MARSILIUS KOLLEG AS 
AN INSTITUTE FOR ADVANCED 
STUDY FOR BASIC INTER-
DISCIPLINARY RESEARCH

Modern scholarship is characterised by growing 
specialisation. This seems to be the precondition for 
scientific progress and the increase of knowledge. 

Good academic performance is nowadays generally 
the work of specialists; there is no getting around it. 
Yet this trend has only deepened the gulf between 
the disciplines. The experimental natural and life 
sciences and the humanities can hardly communicate 
anymore. This divide exists not only between these 
‘two cultures’. It also exists, for example, between 
them and law, economics, and sociology. In addition, 
there are institutional barriers to cooperation. These 
different research cultures are thus largely isolated 
from one another; in Heidelberg, too. There is a 
resultant lack of fruitful contacts, and overcoming 
it will first mean getting the representatives of the 
different research cultures to sit down and talk to each 
other. Important though this is, however, it will not 
suffice. Academics today are confronted with a host 
of theoretical and practical problems that cannot be 
solved by one discipline alone. These problems cut 

across the disciplines and must be worked on across 
the boundaries. It remains true that interdisciplinary 
work calls for disciplinary competence. But it is 
becoming ever more urgent to collaborate across 
the disciplines – starting precisely from their specific 
area of expertise. The Marsilius Kolleg at Heidelberg 
University is an institutional response to this problem.

It has a dual purpose: to promote dialogue between 
academic cultures, and to initiate and implement 
interdisciplinary research projects.



23Marsilius Kolleg22 Marsilius Kolleg

The Kolleg is also resolved to involve the experimental 
and clinical sciences and their research groups that 
are so strongly rooted at the local level. Cooperation 
is particularly desired between them and the other 
academic cultures. However, the Marsilius Kolleg is 
neither a traditional research institute, nor a research 
funding organisation. It is a centre for advanced study 
leading to innovative projects, a place of encounter 
between scholars from the most diverse disciplines. 
Every year about 12 fellows are to be admitted, with 
the purpose of advancing dialogue between academic 
cultures and to design and conduct joint research 
projects. The Marsilius Kolleg is the institutional 
location for a new start in cooperation between 
disciplines and research cultures in Heidelberg.
Heidelberg is a forward-looking comprehensive uni-
versity, where all important academic cultures are 
represented at a high level. They are called upon to 
develop according to their own needs. This should 
not, however, take place in mutual isolation. If the 
potential of the comprehensive university of the 
future is to be put to full use, there must be more 
interconnection between research cultures. And 
this must be on the basis of specialisms, not at 
their expense. It will be necessary to steer a course 
between a generalist approach without a firm base 
and a narrow over-specialisation. 

During the first ten years, more than 70 Heidelberg 
academics from a wide spectrum of disciplines have 
participated in the Marsilius Kolleg as fellows, and 
have thereby made new personal and, above all, 
academic connections. This has already had an impact 
on the university as a whole. At any rate, the Marsilius 
Kolleg has set itself an important goal: where there 
has been great diversity at the university, with little 
unity, it wants to do its part to ensure a maximum of 
unity in diversity. 




