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Program Committee

Welcome to
CITEC Summer School
For nearly a decade the German Research Foundation (DFG) is endorsing
the Center of Excellence Cognitive Interaction Technology at the University
of Bielefeld in the frame of the prestigious Excellence Initiative. At CITEC
about 250 researchers are adressing the topic of interaction from an interdisciplinary perspective and developing technical systems that are intuitive
and easy to operate for human users. They work with and create interactive devices ranging from everyday tools to autonomous robots. A key goal
of CITEC‘s research approach is that the technology should adapt itself to its
human users, rather than forcing humans to adapt to technical constraints
or to learn about the details of the new equipment. This necessary and
pioneering scientific effort builds incrementally on an understanding of
perception and action, communication and memory and on their functional modelling for artificial and adaptive systems. These adaptive systems
show a high degree of embodiment in motion and multimodal learning.

different levels. The summer school will bring together international experts from these fields to discuss the underlying mechanisms of adaptivity
in biological motion and action sequences and combining them with
multimodal visual, neural and cognitive measurements. In this context
we are going to learn about the development of complex structures (e.g.
deep neural networks) to automatically find the optimum representation
for each task. Furthermore, we are addressing how deep approaches to relevance learning are affected by embodiment and neuromorphic learning
approaches, which employ biologically inspired electronic systems.

Orga-Team

JProf. Dr. Elisabetta Chicca

Prof. Dr. Volker Dürr

Claudia Muhl

Frank Maldonado Huayaney

Neuromorphic Behaving Systems
chicca@cit-ec.uni-bielefeld.de

Biological Cybernetics
volker.duerr@uni-bielefeld.de

CITEC Graduate School Manager
cmuhl@cit-ec.uni-bielefeld.de

Neuromorphic Behaving Systems
fmaldonadoh@techfak.uni-bielefeld.de

		

CITEC Representatives

Ideally, this involves drawing on the experience of researchers from many
different backgrounds and cultures, so we hope the CITEC Summer School
2016 will offer the opportunity to foster cooperative ventures, promoting
exchange and collaboration between researchers from all over the world.

In the 5th CITEC Summer School, our goal is to better understand the principles and cognitive architectures of adaptive systems unfold by a processProf. HelgeHelge
Ritter
Ritter
Prof. Helge
Ritter
Coordinator
of CITEC
of incremental growth, directed by resource efficiency and operating at
Coordinator
Coordinator
of CITEC of CITEC

Prof. Thomas Schack
Thomas
Schack
Prof.
Thomas Schack
Head
of Graduate
School
Headof of
Graduate
Head
Graduate
SchoolSchool

Dr. Marietta Sionti

Jörg Heeren

Neurocognition and Action - Biomechanics
marietta.sionti@uni-bielefeld.de

CITEC Science Communication
joerg.heeren@uni-bielefeld.de

Prof. Dr. Helge Ritter

Prof. Dr. Thomas Schack

Saikat Chatterjee

Stefan Wilbers

Neuroinformatics
helge@techfak.uni-bielefeld.de

Neurocognition and Action - Biomechanics
thomas.schack@uni-bielefeld.de

Cognitronics and Sensor Systems
schatterjee@techfak.uni-bielefeld.de

CITEC Office
swilbers@techfak.uni-bielefeld.de

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Keynote Talks
Prof. Dr. Andrew B. Schwartz

Tuesday, 27th of September, 9:30-11:30 a.m.
CITEC 0.007

Distinguished Professor of Neurobiology
University of Pittsburgh, MOTORLAB

Recent Progress Toward a High-Performance
Neural-Prosthetic Arm and Hand

Prof. Dr. Andrew B. Schwartz

Discussion moderated by
Prof. Dr. Volker Dürr
Biological Cybernetics

Andrew Schwartz, PhD, is an international leader in the field of neural
engineering, as well as one of the foremost experts on neural control
of movement with brain-computer interfaces (BCI). Schwartz and his
colleagues made seminal discoveries showing how detailed features of
movement are represented in large populations of cortical neurons. Not
only have these discoveries led to a large body of basic science investigation and but the ability to extract these features of movement have
spawned the field of neural prosthetics and brain-controlled interfaces.
This field, by combining basic neuroscience and engineering, makes it
possible to use extracted brain signals to operate machines.

stepping stone to one day giving people who are unable to use their own
arms and hands an opportunity for greater independence. A study now
underway is giving a second subject an added component, the sensation
of touch in the robot’s fingers.

Schwartz catalyzed the development of the nation’s premier BCI program, using neural signals to control robotic devices. He led a demonstration project in which Jan Scheuermann, a woman with quadriplegia,
moved a robot arm with her thoughts, with skill approaching the grace,
speed and accuracy with which she formerly moved her own arm. The
technology allowed her to perform tasks of daily living such as feeding
herself, grasping and moving objects and opening a door. This is a

His work has been featured twice on 60 Minutes, as well as on CBS
News, BBC News, PBS, and many other science television programs, and
in the New York Times, MIT Tech Review, Scientific American and other
publications.

Schwartz received his doctoral degree in physiology from the University
of Minnesota and did postdoctoral research at Johns Hopkins School of
Medicine. He led research programs at the Barrow Neurological Institute
in Phoenix, Arizona State University and at the Neurosciences Institute in
La Jolla before joining Pitt in 2002.

A better understanding of neural population function would be an
important advance in systems neuroscience. The change in emphasis from
the single neuron to the neural ensemble has made it possible to extract
high-fidelity information about movements that will occur in the near
future. Neurons encode many parameters simultaneously. Although the
correlation between firing rate and any single parameter may be weak,
extraction methods based on multiple neurons are capable of generating a faithful representation, or decoding of intended movement. The
realization that useful information is embedded in the population has
spawned the current success of brain-controlled interfaces. We have been
gradually increasing the degrees of freedom (DOF) that a subject can control through the interface. Our early work showed that 3-dimensions could
be controlled in a virtual reality task. We then demonstrated control of an
anthropomorphic physical device with 4 DOF in a self-feeding task. Currently, monkeys in our laboratory are using this interface to control a very
realistic, prosthetic arm with a wrist and hand to grasp objects in different
locations and orientations. This technology has now been extended to a
paralyzed patient who cannot move any part of her body below her neck.

Based on our laboratory work and using a high-performance “modular
prosthetic limb” she has been able to control 10 degrees-of-freedom
simultaneously. The control of this artificial limb is intuitive and the
movements are coordinated and graceful, closely resembling natural arm
and hand movement. This subject has been able to perform tasks of daily
living - reaching to, grasping, and manipulating objects as well as performing spontaneous acts such as self-feeding. Current work in a second
subject who was implanted with additional stimulating electrodes in
the finger region of his sensory cortex is progressing. With this addition,
we expect to provide tactile feedback to the subject from the prosthetic
fingers as he grasps objects and develops dexterity with the device.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Prof. Dr. Christian Igel

Wednesday, 28th of September, 9:00-11:00 a.m.
CITEC 0.007

Department of Computer Science
University of Copenhagen
Machine Learning Meets Image Analysis:
From Looking Inside Ourselves to Gazing at the Stars

Prof. Dr. Christian Igel

Discussion moderated by
Prof. Dr. rer. nat. Barbara Hammer
Theoretical Computer Science
for Cognitive Systems

Christian Igel studied Computer Science at the Technical University of
Dortmund, Germany. In 2002, he received his Doctoral degree from the
Faculty of Technology, Bielefeld University, Germany, and in 2010 his
Habilitation degree from the Department of Electrical Engineering and
Information Sciences, Ruhr-University Bochum, Germany. From 2003 to
2010, he was a Juniorprofessor for Optimization of Adaptive Systems at
the Institut für Neuroinformatik, Ruhr-University Bochum. In October
2010, he was appointed professor with special duties in machine learning
at DIKU. Since December 2014 he is full professor at DIKU.
Christian Igels main research area is Machine Learning. He is particularly
interested in support vector machines and other kernel-based methods,
evolution strategies for single- and multi-objective optimization and
reinforcement learning, deep neural networks and stochastic neural
networks, and applications of these methods.

Boltzmann Machines“ in the workshop stream B: Deep Approaches to
Relevance Learning.

Machine learning (ML) plays an increasing role in image analysis. This talk
presents recent examples from medical imaging and astronomy, ranging
from applying standard ML algorithms to hand-crafted image features,
over supervised feature learning using deep neural networks, to unsupervised image categorization.

Suggested reading:
Asja Fischer and Christian Igel. Training Restricted Boltzmann Machines:
An Introduction. Pattern Recognition 47, pp. 25-39, 2014
http://image.diku.dk/igel/paper/TRBMAI.pdf

At CITEC Summer School on Adaptive Systems, he will – besides his
keynote talk - give theoretical insights in “Understanding Restricted
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Prof. Dr. Ralph Etienne-Cummings

Thursday, 29th of September, 9:00-11:00 a.m.
CITEC 0.007

Department of Electrical and Computer Engineering
Computational Sensor Motor Systems Lab
Laboratory for Computational Sensing and Robotics
The Johns Hopkins University, Baltimore, MD

Towards an Integrated Neuroprosthesis that Speaks the
Same Language as the Nervous System

Prof. Dr.
Ralph Etienne-Cummings

Discussion moderated by
JProf. Dr. Elisabetta Chicca
Neuromorphic Behaving Systems

Ralph Etienne-Cummings, PhD, an IEEE and NAS Kavli Frontiers Fellow,
received his B. Sc. in physics, 1988, from Lincoln University, Pennsylvania. He completed his M.S.E.E. and Ph.D. in electrical engineering at the
University of Pennsylvania in December 1991 and 1994, respectively. Currently, Dr. Etienne-Cummings is a professor of electrical and computer
engineering, and computer science at Johns Hopkins University (JHU).
He is the current Chairman of the Electrical and Computer Engineering
Department at JHU. He was the founding Director of the Institute of
Neuromorphic Engineering (INE), and currently serves Treasurer of the
INE. He was also the Associate Director for Education and Outreach of
the National Science Foundation (NSF) sponsored Engineering Research
Centers on Computer Integrated Surgical Systems and Technology at JHU.
His research interest includes mixed signal VLSI systems, computational
sensors, computer vision, neuromorphic engineering, smart structures,
mobile robotics, legged locomotion and neuroprosthetic devices. He has
published more than 230 technical articles, one book, 12 book chapters
and holds numerous patents on his work in these subjects.

Ralph Etienne-Cummings won the 2010 JHU Applied Physics Lab R.W.
Hart Prize for Best R&D Project in Development. He is the recipient of the
NSF’s Career and Office of Naval Research Young Investigator Program
Awards, and has won numerous publication awards. Further, he served
as chairman of divers IEEE activities, as e.g. the Circuits and Systems (CAS)
Technical Committee on Sensory Systems and on Neural Systems and
Application. He is the Co-General Chair of IEEE ISCAS 2017, which will be
held in Baltimore, MD.

It is postulated that future brain-machine interfaces (BMI) will not only
be used to infer the host’s intentions from brain activities (e.g. motor
decode) or to provide the host with extrinsic information (e.g. sensory
feedback), but may provide extensions, enhancements and replacement
of parts of the brain itself. For example, the BMI implant may replace
injured parts of the brain after traumatic brain injuries (TBI), extend the
host’s memory with a hippocampus implant, provide enhanced visual
capabilities by allowing the host to see different parts of the optical
spectrum, or provide bat-like echolocation capabilities to blind humans.
These applications of BMI are clearly in the realm of science fiction at this
point and time, however, progress is being made to model and mimic
parts of the brain so that we are getting closer to making these dreams
a reality. We assert that such BMI devices will not be truly realized until
the electronics “speak the same language” as the biological brain. That
is, the signaling interface between the electronic and biological systems
must match and the computation performed by the electronic device
must also be implemented similarly to biological computation. Hence,
the complete system must be neuromorphic, implying that it must repli-

cate both the form and function of the brain. This is a departure from
the current approach in the BMI community, which wraps translational
circuitry (neural amplifies and biphasic current stimulators) around
traditional digital CPU based processing when interfacing with the
nervous system. Our approach will still make use of the interface circuits,
however, the computation will be performed with analogs of neurons,
synapses, axons and dendrites in silicon. As new methods for interfacing
to the nervous system emerge (i.e. carbon nano-tubes, memristers and
optogenetics systems), the interface circuits will also be replaced with
more biologically plausible versions. This talk summarizes the computation inside future neural prosthesis systems that take the neuromorphic
engineering approach.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Prof. Dr. Kerstin Fischer

Friday, 30th of September, 9:00-11:00 a.m.
CITEC 0.007

Department of Design and Communication
University of Southern Denmark
Exploiting How People Naturally Adjust to Robots For
Improving System Design

Prof. Dr. Kerstin Fischer

Discussion moderated by
Prof. Dr.-Ing. Britta Wrede
Applied Informatics

Kerstin Fischer is Professor (MSO) for Language and Technology Interaction at the University of Southern Denmark. She received her PhD from
Bielefeld University in 1998, after which she worked at the universities
of Hamburg and Bremen. In 2007, she came to Sønderborg, initially as
an associate professor for English Language and Linguistics. Kerstin also
leads the project Improving Language Pedagogy at the Prosody-Pragmatics Interface using Human-Robot Interaction, funded by the Danish
Council for Independent Research. Furthermore, she led the Danish part
of the EU-funded project ITALK, which explored construction grammar
for the design of input for automatic language learning in human-robot interaction, and she organized a scientific network on construction
grammar, funded by the German research foundation, for five years
and applied construction grammar to the description of discourse and
modal particles. Besides supervising the project, she contributes to the
development of the theoretical model proposed. More recently, she was
Theme Chair of the Section on Theory and Methods in Human-Robot
Interaction at HRI 2016, the 11th Annual Conference for Basic and applied
Human-Robot Interaction Research in New Zealand.

In this talk, I present an analysis of how people take their interaction partners into account and how an understanding of the mechanisms involved
in this process can be used to improve robotic systems design.
First, I address whether people adapt to their interaction partners and
what the limits of these adjustments are. Much psychological literature
argues that people do not have the memory capacities to take their
partners’ knowledge into consideration. On the other hand, it can be
observed that people make considerable adjustments when talking to
particular partners, like children, foreigners or also robots. Investigating
the mechanisms underlying these adaptations reveals that people may
rely on other resources; in particular, three proposals for mechanisms
involved can be distinguished: alignment in the sense of automatic re-use
of the respective partner’s linguistic material, coordination based on the
partner’s feedback and partner modeling. Here I bring the three proposals
together by showing how speakers make use of multimodal cues including
the partner’s feedback in order to build up partner models that then guide
the production of the respective utterance.

Finally, I investigate what the results mean for system design using the
example of shaping. Different models of how people adapt to robots lead
to different approaches to guiding users into those kinds of behaviors
that the robot can understand best. I show that the coordination model
suggested yields more appropriate results and is eventually more powerful
than models that rely, for instance, on automatic processes.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Parallel Workshop Streams
Workshop Stream A – Adaptive Motion
This stream offers insights into the research of the Cognitive Neuroscience group (Ernst), the Biological Cybernetics group (Dürr), and the
Neurobiology group (Egelhaaf).

Dr. Norbert Boeddeker

Prof. Dr. Volker Dürr

Prof. Dr. Martin Egelhaaf

Cognitive Neuroscience
norbert.boeddeker@uni-bielefeld.de

Biological Cybernetics
volker.duerr@uni-bielefeld.de

Neurobiology
martin.egelhaaf@uni-bielefeld.de

Tuesday, 27th of September
Space and Body Perception
Dr. Norbert Boeddeker, Cognitive Neuroscience
CITEC 1.204

Wednesday, 28th of September
Adaptive Locomotion
Prof. Dr. Volker Dürr, Biological Cybernetics
University Building W1-103

Thursday, 29th of September
Active Vision: From Motion Sensing to Spatial Navigation
Prof. Dr. Martin Egelhaaf, Neurobiology
University Building W4-135

Human perception can be understood as a problem of inference, for
which the sensory data often is not sufficient to uniquely determine the
percept. Thus, prior knowledge has to be used to constrain the process of
inference from ambiguous sensory signals. A principled way to describe
the combination of prior knowledge with sensory data can be applied
in a probabilistic way is the Bayesian Framework. These models are used
as a benchmark against which human performance can be tested. To
do so quantitative psychophysical and neuropsychological methods are
applied together with Virtual Reality techniques.

The research of the biological cybernetics group of CITEC aims at understanding the mechanisms underlying the control of natural movement
and action sequences. To this end, we study the adaptive locomotion
abilities of insects with a research focus on the function of active tactile
sensing (touch) and distributed proprioception (the sense of posture).
Methodologically, we combine approaches from behavioural physiology
(e.g., motion capture), electrophysiology (e.g., intracellular recordings)
and biomimetic modeling in software and hardware. During the workshop we will present a subset of these approaches, including a practical
part on motion capture of freely walking stick insects.

An third afternoon is focussing the quantitative analysis of action of
insects, based on the assumption that their brain acquires the relevant
spatial information about the environment by means of their visual
system. Here, neurophysiological data is gathered with electrophysiology, simulations and verified in robotic applications. The smart principles
of the biological visual systems are incorporated into artificial systems,
bringing them closer to the performance of their biological counterparts.

Suggested reading:
Martin Egelhaaf, Roland Kern and
Jens Peter Lindemann, Motion
as a source of environmental
information: a fresh view on
biological motion computation by
insect brains, Frontiers in Neural
Circuits, October 2014, Volume 8,
Article 127.
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Workshop Stream B – Deep Approaches to Relevance Learning
CITECs experts work with relevant frameworks for automated learning, and apply them to various (e.g. robotic) applications. A crucial
question for all these setups is, which features should be extracted from the sensor data?

Tuesday, 27th of September
Relevance Learning
Prof. Dr. Barabara Hammer
CITEC 2.204
In order to systematically solve the crucial question, which features
should be extracted from the sensor data? Many machine learning
techniques rely on a valid representation of the observed data. For raw
sensor signals, this is often initially wrong in the sense that not all sensor
signals carry the same relevance for the task at hand, they display different scaling behavior and correlations.
Metric or relevance learning aims for an automated adjustment of the
metric which is used to compare the given data, i.e. the internal data
representation to automatically find an optimum data representation
for the given task. Besides an improved accuracy, it greatly facilitates the
interpretability of the techniques. Within the workshop driven by the
Theoretical Computer Science for Cognitive Systems group (Hammer), an

overview about the topic of metric and relevance learning will be given,
and the popular techniques are tested in practical examples.

Prof. Dr. rer. nat. Barbara Hammer

Prof. Dr. Christian Igel

Dr. Robert Haschke

Theoretical Computer Science for Cognitive
Systems, bhammer@techfak.uni-bielefeld.de

Computer Science
University of Copenhagen

Neuroinformatics
rhaschke@techfak.uni-bielefeld.de

Wednesday, 28th of September
Understanding Restricted Boltzmann Machines
Prof. Dr. Christian Igel, Department of Computer Science, University of
Copenhagen, CITEC 2.015

Thursday, 29th of September
Active Vision: From Motion Sensing to Spatial Navigation
Dr. Robert Haschke, Neuroinformatics
CITEC 2.204

Restricted Boltzmann machines (RBMs) are probabilistic graphical models
that can be interpreted as stochastic neural networks. They have attracted much attention as building blocks for the multi-layer learning systems called deep belief networks, and variants and extensions of RBMs
have found application in a wide range of pattern recognition tasks. This
workshop introduces RBMs from the viewpoint of Markov random fields,
starting with the required concepts of undirected graphical models.
Different learning algorithms for RBMs are discussed.

The workshop of the Neuroinformatics group will focus on the use of
Deep Neural Networks in robotics. The workshop will (1) give an introduction to some typical deep learning approaches in 3D vision and tactile
sensing, (2) acquaint participants with the use of the deep learning
software framework Theano, and (3) allow experimentation with deep
networks on actual data sets from ongoing research in the Neuroinformatics group. Particularly, we will consider tactile data acquired on
CITEC‘s Shadow Robot hands to predict incipient slippage, which is a
basic prerequisite for successful grasping and manipulation of unknown
objects.

Suggested reading:
Asja Fischer and Christian Igel. Training Restricted Boltzmann Machines:
An Introduction. Pattern Recognition 47, pp. 25-39, 2014,
http://image.diku.dk/igel/paper/TRBMAI.pdf

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Workshop Stream C – Multimodal Learning and Social Interaction
In this highly interdisciplinary stream, we investigate cognition in biological organisms, humans, and technical systems in natural and
artificial environments. Cognition is aired by non-verbal and verbal behavior and analyzed for better comprehension of the emerging mechanisms of meaning towards rich multimodal adaptation for intelligent systems. Given the fact that adaptation in humans can vary from
human movement to social interaction and learning, adaptation in technical systems incorporates all the previously investigated human
attentional and socio-emotional signals as cue for smoother interaction. Consequently, an embodied agent does not have to solely rely on
his own cognitive capabilities but it can dynamically learn by the physical and social environment.

Dr. Christoph Schütz

Benjamin Strenge

Andrea Finke

Dennis Wobrock

Neurocognition and Action - Biomechanics
christoph.schuetz@uni-bielefeld.de

Neurocognition and Action - Biomechanics
benjamin.strenge@uni-bielefeld.de

Neuroinformatics
afinke@techfak.uni-bielefeld.de

Neuroinformatics
dwobrock@techfak.uni-bielefeld.de

Tuesday, 27th of September
Biomechanics: Motion Capturing with Vicon
Dr. Christoph Schütz, Neurocognition and Action
CITEC 0.415

Tuesday, 27th of September
Biomechanics: ADAMAAS: Assistive Technology for Preventing
Human Errors, Benjamin Strenge, Neurocognition and Action
CITEC 0.415

Wednesday 28th & Thursday 29th of September
Measures of Cortical Dynamics
Andrea Finke & Dennis Wobrok, Neuroinformatics
CITEC 3.044

More precisely in Tuesday’s workshop, members’ of the Neurocognition
and Action group (led by T.Schack) will first acquaint you with the Biomechanics Lab, where kinematics and dynamics of complex human motion are investigated. This research-site uses state-of-the-art equipment
to measure 3D-motion in real-time (12 Vicon MX-F20 (max. 480 images
per second, 2.0 megapixels) and provide online feedback of kinematic
and dynamic parameters of human action. The main focus of research
conducted in the lab investigates sequential effects, motor primitives,
virtual and augmented reality environments, neural correlates of motor
effects, anticipatory posture planning, internal and external focus
effects, integration of cognitive and motor primitives in complex actions
and coordination disorders.

During the same afternoon, they will introduce you to a system able to
identify problems in actual action processes, to react when mistakes are
made, as well as to display situation and context dependent assistance
in textual, visual or avatar based format superimposed on a transparent
virtual plane in users‘ field of view. It is a pair of intelligent glasses,
which combines techniques from memory research, eye tracking and
vital parameter measurement (such as pulse or heart rate), object and
action recognition (Computer Vision), as well as Augmented Reality (AR)
with modern diagnostics and corrective intervention techniques. It is
developed in the frame of the ADAMAAS project, in order to support
people in an age according to their mental and physical capabilities.

During the other workshop’s streams, members of the Neuroinformatics
group (Ritter) will invite you to investigate the (human) cortex as a
complex system that can be described by its structural architecture and
dynamics. Cortical dynamics refers to interactions of neurons, groups of
neurons (cell assemblies) and functional local and global networks on
various temporal and spatial scales. Studying these interactions requires
suitable means to register brain activity with a good temporal and spatial resolution on the one hand, and sophisticated methods and algorithms to extract measures that quantify such interactions on the other.
In this frame, you will learn methods for temporal and spatial filtering,
source space projection, the computation of symmetric and directed
connectivity measures, and approaches for an appropriate statistical

evaluation. You will work hands-on with simulated and real neural data
to directly get first practical experience with the methods and how they
can be implemented.
The workshop addresses graduate students from various backgrounds
with an interest in neural data analysis who want to acquire or improve
skills in working with EEG/MEG data in general and the computation of
measures of neural dynamics in particular.
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Workshop Stream D – Embodiment and Neuromorphic Learning Systems
In the current era of microelectronics, the goal has always been to develop processors with high computational power and speed. However
the conventional approach based on the von Neumann architecture is still outperformed by biological systems in cognitive tasks such as
classification and prediction. This thematic stream focusses on better understanding the computational capabilities of large networks of
frequently connected neurons, using biologically inspired electronic systems and get an exposure to latest compact low-power real-time
systems with natural applications to the field of autonomous robotics.

JProf. Dr. Elisabetta Chicca

Frank Maldonado Huayaney

Sophie Lehfeldt

Neuromorphic Behaving Systems
chicca@cit-ec.uni-bielefeld.de

Neuromorphic Behaving Systems
fmaldonadoh@techfak.uni-bielefeld.de

Neuromorphic Behaving Systems
sophie.lehfeldt@uni-bielefeld.de

Tuesday 27th, Wednesday 28th & Thursday 29th of September
Neuromorphic Systems
Elisabetta Chicca, Frank Maldonado & Sophie Lehfeldt,
Neuromorphic Behaving Systems
CITEC 1.016
Further, state-of-the-art methods to extract interaction (i.e., connectivity) measures from multi-channel EEG/ MEG data will be used for
studying the interactions in the (human) brain.

Hardware setups with full-custom neuromorphic chips and Brian
simulations will be used for characterizing analog synaptic circuits and
comparing different learning models.

Neuromorphic engineering aims to identify the principles of neural
computation and implement them in fully parallel and low-power
neuromorphic very-large-scale integration (VLSI) systems; for solving
computational problems by learning from examples and experiences.
The workshop, led by the Neuromorphic Behaving Systems group (Chicca)
will introduce in the topic and recent reserach, integrating VLSI setups.

Prior experience with Python and knowledge of neuromorphic circuits
are helpful but not required.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Demonstrations of
CITEC Large Scale Projects

Wednesday, 28th of September, 11:00-12:00 a.m.
CITEC 0.112

FAMULA - Deep Familiarization and Learning ................................. 25
ICSPACE - Intelligent Coaching Space ........................................... 26
HECTOR - Embodied Interaction as a Core of Cognitive Interaction ....... 27
CSRA - The Cognitive Service Robotics Apartment as Ambient Host ...... 28

An important foundation of our cognitive skills is our familiarity with
the many things that surround us. How did we gain this rich fabric of
knowledge about the appearance and interaction patterns with objects,
and how can we endow robots with similar capabilities that will enable
them to quickly familiarize themselves with novel objects grounded
in manual exploration, cooperative action and interactive exposure to
language?

FAMULA Deep Familiarization and Learning

Dr. Robert Haschke
Neuroinformatics

To approach these scientific questions, the FAMULA project pursues an
interdisciplinary, synthetic-analytic approach in order to develop a “minimal cognitive architecture.” This architecture will be iteratively refined
through the interplay of experimental studies with human subjects and
the progressive implementation of putative learning and interaction mechanisms on a bimanual head-arm system with anthropomorphic hands
aided by vision and tactile sensing.
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Thursday, 29th of September, 11:00–12:00 a.m.
CITEC 0.113

ICSPACE Intelligent Coaching Space

We explore how to provide intelligent coaching in sports training, motor
skill learning, or physical rehabilitation, aiming to develop a VR-based
“Intelligent Coaching Space” that enables novel ways of adaptive, online
feedback in a closed-loop interaction and training system. Leveraging
fundamental cognitive principles, perceptual processing, and movement
understanding, ICSPACE combines state-of-the-art motion tracking

Thursday, 29th of September, 6:00 p.m.
Talk: Adaptive Locomotion in the Insectoid Robot HECTOR
CITEC Lecture Hall 0.007

Felix Hülsmann

Thomas Waltemate

Computer Graphics and Geometry
Processing

Computer Graphics and Geometry
Processing

and analysis, neuro-cognitive diagnosis, and multi-sensory feedback
in various forms, including virtual mirrors, online verbal feedback, or
instructions and demonstrations by a virtual coach.
This novel approach combines two key ingredients of successful coaching:
A deep grounding of intelligent coaching in fundamental cognitive principles, perceptual processing, and movement understanding, and adaptive
support in an online, closed-loop sensorimotor learning and interaction
system. We aim to investigate the sensorimotor, cognitive, and social
mechanisms underlying successful coaching, and to explore how cognitive
interaction technology can provide coaching assistance that achieves, and
perhaps even exceeds, the efficacy and acceptance of human coaching.
To advance the use of Cognitive Interaction Technology in effective coaching and deep assistance applications, we are creating the
Intelligent Coaching Space, which supports human trainees in learning
and practicing sensorimotor skills through adaptive and personalized
instruction and tutoring in an online, closed-loop sensorimotor learning
and interaction system.

HECTOR - Embodied Interaction as a
Core of Cognitive Interaction:
A Holistic Approach Towards Autonomous Walking System

Prof. Dr. rer. nat. Axel Schneider

Prof. Dr. Volker Dürr

Engineering and Mathematics

Biological Cybernetics
volker.duerr@uni-bielefeld.de

EICCI (Embodied Interaction as a Core of Cognitive Interaction) is one of
CITEC‘s large scale projects in which research of several groups is centered
around a common demonstrator. In the case of EICCI this demonstrator is
the biomimetic research platform HECTOR. HECTOR is a compliant, highly
sensorised, multi-legged walking robot which was designed and built in
Bielefeld. The research EICCI is integrating focuses on control of multiple
compliant actuators, adaptive coordination of limbs, multisensory exploration, and internal planning of complex motor actions. Within the CITEC
research agenda, EICCI is addressing issues of (i) resource efficiency, e.g.,
by developing an efficient bio-analogue motion vision system, (ii) physical interaction and proactive behaviour, e.g., in revealing mechanisms
of distributed load processing in adaptive coordination of walking, and
(iii) skill acquisition, e.g., by developing a framework for the dynamic
internal representation of movement. Major achievements concern the
demonstration of omni-diriectional walking with all-compliant actuation, a novel motion vision system for collision avoidance and navigation,
and unravelling the intimate link between support and propulsion.
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Friday, 30th of September, 11:00-12:00 a.m.
CITEC 1.113

Norman Köster & CSRA-Team
Cognitive Systems Engineering
nkoester@techfak.uni-bielefeld.de

Further Demonstrations of the Research Group Cognitronics and Sensor Systems
Friday, 30th of September, 1:30 p.m. to 3:00 p.m.
CITEC 0.110 and 0.414

CSRA - The Cognitive Service Robotics
Apartment as Ambient Host

Having cognitive interaction technology available around-the-clock, 24-7,
to support our daily routines without the use of special interaction devices
or control interfaces is an essential factor that will determine the success
of future assistive living concepts. Social robotics has been a well-established, active research field for more than a decade and has contributed,
but the vision of using cognitive interaction technology on a daily basis in
home environments remains far from reality. We argue that this is due to
complex technologies of ambient intelligence and robotics, which need to
be adapted to users’ needs with the help of a strongly interdisciplinary
process that will help seamlessly integrate the technologies into the users’
daily lives. With the CSRA, we develop a complex supportive environment
by combining an ambient intelligent apartment with a cognitive social
robot whose advanced manipulation capabilities enable it to distinguish
between distinct social situations requiring different socially aware behavior. This allows for helpful and unobtrusive 24/7 operation. Furthermore,
this approach will yield a new level of interactive capabilities, which will
open up new lines of inquiry and research questions pertaining to the
social and technical aspects of long-term human-technology interactions.

Marten Vohrmann

Jan Lachmair

René Griessl

Thomas Schöpping

mvohrmann@cit-ec.uni-bielefeld.de

jlachmair@cit-ec.uni-bielefeld.de

rgriessl@techfak.uni-bielefeld.de

tschoepp@techfak.uni-bielefeld.de

gNBXe SOM
CoreVA ULP
The energy efficient CoreVA ultra low
power processor is able to adapt its
parameters (voltage and clock) at
runtime. In the demonstration the
chip is used as network controller
and adapts its computing performance depending on the amount of
data to process. Using the RAPTOR
prototyping platform, it will stream
videos between two systems.

The gNBXe neuro processor is an accelerator for self-organizing maps (SOM)
and is based on the RAPTOR-XPress
prototyping platform. The demonstration will show off its scalability by
interconnecting several FPGAs (highly
parallel programmable chips) in a demand-oriented way and using these
to accelerate the computation of a
SOM. For medium map sizes the energy
efficiency is 30 times higher, compared
to an optimized multi-core implementation. Additionally, the performance
is increased by two magnitudes.

AMiRo
RECS
The Resource-Efficient Cluster-Server
(RECS) investigates and demonstrates
a modular, highly-efficient, cost-optimized server architecture composed
of heterogeneous microserver computing resources, being able to be
tailored to meet requirements from
various application domains such as
image processing, cloud computing or
even HPC.

AMiRo is a novel modular robot platform that can be easily extended and
customized in hardware and software. Built up of electronic modules
that fully exploit recent technology
and open-source software for sensor
processing, actuator control, and
cognitive processing, the robot facilitates rich autonomous behaviors. In
the demonstration, the simple to use
modularity of the hardware will be
presented and several AMiRos will be
available for interaction.
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Akshat Tandon
CoR-Lab, Bielefeld University
akshat.tandon@uni-bielefeld.de
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I am a Msc. student at Bielefeld University and I am interested in Deep
Learning and convolution Neural Network and its implementation with
computer vision. On the other hand I am also interested in in Navigation and Localization techniques used by mobile robots and how these
techniques are inspired by nature and its living creatures and therefore
find Adaptive Motion topic also very interesting. Deep learning is an
emerging field and is very important for computer vision and autonomous robotics. But feature selection or relevant feature extraction is
very crucial part in deep learning and also a challenging task. As every
machine learner need to do this relevance learning therefore I believe
that this summer school will help me to extend my knowledge about
Deep Learning and Navigation and Localization of mobile Robots.

As for my qualifications, I took courses such as Basic Machine learning,
Basic Neural Network, Advance Neural Network, Advance Machine
Learning,Vision in Human and Machine, Kognitive Robotics and Applied
Robotics and am currently also working on computer vision project
based on deep learning for object classification.And also as I am at the
verge of finishing my Masters, I plan to do my Phd on the same topic.
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Alexander Aroyo

Arne Hartz

IIT Genova
alexander.aroyo@iit.it

RWTH Aachen
ahartz@ukaachen.de

I am Alexander Mois Aroyo, born and raised in Sofia, Bulgaria. A period
of time later I moved to the Basque Country, in the north part of Spain to
do part of my school and high school - there began my passion for sumo
robots. After finishing, I started my Bachelor and Master in Computer
Engineering and Mathematics at the Complutense University of Madrid.

As my passion for robotics was still sparkling, I began working in parallel
with some fellows to program a NAO robot to play with autistic children.
At that moment I had clear that I wanted to do a PhD in robotics, and I
was accepted in the Istituto Italiano di Tecnologia in Genova, Italy; to
work with iCub in the Robotics, Brain and Cognitive Science department.

In the last year of my Master I did Erasmus exchange program to the
Technische Universiteit Eindhoven, the Netherlands. Once graduated, I
liked the university and I started working there as a researcher in the
Model Driven Software Engineering department, developing a safety
certification platform for a EU project – Opencoss. A year after, I was
involved in another EU project – iLocate – an indoor / outdoor localization tool; then I continued my research in a health care project – Symbio
Therapy to help therapists to rehabilitate patients with cerebral palsy.

Now my research interests are focused on Human Robot Interaction, trust
between Humans and Robots, and Social Engineering aspects related to
robotics.
You can always reach me at alexander.aroyo@iit.it!

My motivation to start a Ph.D. program in theoretical medicine was
and still is the possibility to integrate soft sciences (e.g. psychological
behavioral paradigms) and hard sciences (e.g. biophysical measurement
of aspects of neural activity or computational modeling) by means of
advanced mathematics. In my personal view, such approaches can lead
towards a greater understanding of the causality of maladaptations
observed in psychopathologies and perhaps deliver new biomarkers,
diagnostic and therapeutic methods, as well as a better understanding
of the nature of the human mind.
Having background in physics, I am educated in logical model-like
thinking and obtained advanced mathematical and programming skills.
My current projects are in the field of socio-emotional adaptive systems,
social cognition and autism.
My Ph.D. project: EMOTISK According to the DSM V and the upcoming ICD
11, Impairments in social interaction and communication constitute one
of the two core diagnostic criteria of autism spectrum conditions (ASC).

Even if verbal communication is typically developed, individuals with
ASC show substantial deficits with respect to nonverbal communication
abilities (e.g. interpretation and production of (social) gaze behavior and
emotional facial expressions).
The aim of our project is to study unrestricted nonverbal communication
behavior in dyadic interactions and determine deviations resulting from
ASC. We will examine the dynamics of interactions of individuals with and
without ASC with a virtual agent that appears to be representing a fellow
player, but is in fact controlled by an algorithm developed in our lab.
Real-time adaptivity depending on the participant’s behavior is achieved
with a system combining high-frequency eye-tracking and video-based
facial expression classification. The agent can express several inner mental (or intentional) states that are characterized by different behavioral
patterns. Our goal is to identify and quantify behavioral parameters of
nonverbal interactions that are particular relevant for social information
processing and their deviations in ASC.
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Boris Mocialov

Chama Bensmail

University of Edinburgh
bm4@hw.ac.uk

University of Hertfordshire
chamabensmail1@gmail.com

The Bielefeld University invites to attend summer school in “Deep
Approaches to Relevance Learning”. The topic of “Deep Approaches
to Relevance Learning” in my opinion, is crucial for interactive intelligent systems. I am currently applying simple neural networks in my
research on interactive real-time gesture learning as a part of an overall
system. The workshop proposes to apply deep learning to relevance
learning, which is novel to me. This connection can introduce to me new
techniques that may improve my current results, as I focus on advancing
research in social robotics. My research requires state of the art solutions
on relevance learning. I am astonished that the workshop proposes to
use deep learning techniques for automated selection of relevant information from the sensors. Having spent some time in the area of sensory
data processing, I cannot imagine how this can be done, but I am keen
on being taught on how to do that, because it would make my work
easier and more formal.

With obtained knowledge from the workshop on relevance of perceived
information from the sensors, I will be able to refine my algorithm’s
gesture feature extraction and make the feature extraction focus only
on the relevant information from perceived gestures and eventually
improve the overall accuracy of the algorithm.
Currently, the features that I chose from sensors are chosen without
any prior analysis. I want to be taught how to choose which gesture
information is relevant and which is not, hopefully, by formalizing made
choices.

I am a PhD student from both University of Hertfordshire and Adam
Mickiewicz. My interests are mainly focused on artificial neural networks
and specifically spiking neutral networks (SNN), and how to use/create
different tools in building SNN evolutionary models that can lead to
achieving tasks which can be multi object, and robustness to noise. I am
interested in understanding adaptive motion and seeking novel measures for sensing and how these latter affect the network outputs. Deep
learning using neural network without learning is of a great interest to
me as well.

yet. Hopfield presented a mechanism for encoding and decoding temporal patterns of spikes. This mechanism is based on the delays of the synapses of the input neurons and a coincidence detection mechanism. We
are developing based on the Greans platform Spiking Neural Networks
that are capable of distinguishing between different pattern inputs at a
given time.

PhD project: Spiking Neural Networks evolved for Temporal pattern
Recognition.
Supervisors Dr. Wrobel Borys (University Adam Mickiewicz of Poznan),
Dr. Neil Davey (University Of Hertfordshire), Volker Steuber (University of
Hertfordshire)
Researchers showed that the brain uses temporal patterns of spikes to
encode sensory information. The exact learning mechanism the brain
uses for training the neurons to recognize temporal pattern is not clear
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Daniela Buchwald

Danish Shaikh

German Primate Center, Leibniz-Institute,
Neurobiology Laboratory, Göttingen
dbuchwald@dpz.eu

University of Southern Denmark
danish@mmmi.sdu.dk

In my studies, I always tried to combine biological and computational
methods, in order to investigate biological processes. My main interests
lie in the fields of Brain-computer-interfaces, Neurorehabilitation and
Robotics.
I completed my Bachelor of Science in 2011 at the University of Göttingen.
In my Bachelor studies I focused on Bioinformatics and the analysis of
genetic data, such as sequence alignments of DNA and the prediction of
possible protein localizations.
In 2015 I completed my Master of Science in Computer Science, also at the
University of Göttingen. The focus of my studies shifted during this time
and I started to focus more on Neurobiology and Neuroinformatics. The
topic of my Master thesis, in the field of computational object recognition, acquainted me with methods of computational vision, such as the
usage of RGB-D cameras and the procession of the acquired point clouds.
I recently switched from computational to biological object recognition. During my PhD studies at the German Primate Center, my research

aims to provide insights into the way the brain of non-human primates
processes sensory information. I am especially interested in tactile and
visual information needed for object recognition and how this information is used to plan movements. The focus of my current research lies on
neuronal data from different brain areas that are associated with visual
object recognition, processing of tactile information and grasp planning
and execution, measured via electrodes implanted in the cortex of
rhesus macaques.

I am mainly interested in sensorimotor integration (of both proprioceptive and exteroceptive sensory information) for adaptive and robust
locomotion; and specifically in the role predictive mechanisms in the
form of internal models in the sensorimotor pathways play in goal-directed behaviour. I am also interested in the role of homosynaptic and
heterosynaptic plasticity as well as localised homeostatic control in
sensorimotor learning and short-term memory. My long term goal is to
understand neurobiology of adaptive behaviour using robots.
My formal educational background is in electronics engineering, computer science and biorobotics. I have significant practical experience in
mechatronics, biorobotics, artificial neural network models and machine
learning algorithms.

on hexapedal robots. I also use mobile robots to implement and test
hypotheses within neuroscience such as neural circuits for representation
of sensory space and short-term memory.
I would like to work with neurophysiological data from simulation or
electrophysiology as well as behavioural physiology data. I want to
construct sensory and motor neural circuits that generate neural patterns
that match the biological data, and to do this I must learn how to
analyse and model the relevant mechanisms. Ultimately I want to devise
methods to generate combined behavioural physiology as well as electrophysiological data from freely moving animals. If successful, I would
then like to use this combined data to develop model neural circuits for
adaptive behaviour.

As a roboticist who is interested in neurobiology, I use differential Hebbian-like learning and recurrent neural networks and implement neural
circuits for sensorimotor integration, adaptive locomotion via modulating CPG parameters and goal-oriented behaviour such as target tracking
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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David Kaulmann

Einat Couzin-Fuchs

Technical University of Munich
david.kaulmann@tum.de

University of Konstanz
einat.couzin@uni-konstanz.de

I am currently doing my Ph.D at the Chair of Movement Science of the
Technical University of Munich. My research topic deals with the cortical
processing and integration of light tactile contact (light touch) and how
it can be utilized for the control of posture in balance impaired patients.
In addition, I am affiliated with the International Graduate School of
Science and Engineering (IGSSE) where I’m working on a project of a
robotic solution for the rehabilitation of balance impaired patients using
light touch support.
These projects already gave me a good insight into adaptive systems. I
am familiar with sensory processing, tactile integration and postural
control. I think, with my knowledge and experience in these areas I
am able to contribute to the workshops. Nevertheless, I want to further
improve my understanding of this important and interesting topic,
especially in that of adaptive motion. Thus far I just briefly worked with
the Bayesian framework but would like to deepen my understanding
and how it can be applied on my own research. In my opinion adaptive
systems will play a major role in the future, also in the fields of rehabili-

tation and caretaking. These areas will provide us with challenges in the
near future and I would like to use the workshops to well equip myself
for it.

I am a group leader in the University of Konstanz, studying sensory-motor
interactions during walking and running in cockroaches. My background
is both in Neurophysiology and Computer science and I apply techniques
from both disciplines for understanding the neural control underlying
insect motion.
The topics of adaptive motion had always fascinated me, since my first
research project as a master student in Tel Aviv University on the neural and
behavioral plasticity of desert locust flight. Locusts exhibit extreme density-dependent phase polymorphism in which upon environmental changes,
individuals actively aggregate and form large groups that exhibit long migratory flights. In this project, we characterized density-dependent adaptations
in flight-related interneurons and sensory cells, allowing these elevated
flight performances. I continued to study plasticity in similar neuronal circuits
in locusts during my PhD using both intact and highly reduced preparations.
I then continued to study the neural mechanisms underlying high-speed
running in cockroaches during my postdoctoral training in Princeton University and now since 2015, as an independent researcher in Konstanz.

Cockroaches are renowned for their remarkably stable yet very fast movement. This capability has been crucial for its evolutionary success and
has provided a major inspiration for the development of biologically-based
multi-legged robots.
My research focuses on the dynamical interactions between thoracic circuits, reflexive feedback and descending control during cockroach running.
It is well accepted that locomotion control relies on activity of central pattern generators and reflexive feedback. However, given the time it takes
sensory signals to be transmitted and processed, as speed increases and
the response time becomes a significant proportion of the stepping cycle,
the influence of such feedback pathways must be modified. Incorporation
of descending and ascending influences are also expected to change in
different behavioral contexts and in the lab we combine electrophysiology, calcium imaging and computer models to test these influences during
walking, turning and running.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Haseeb Ur Rehman

Jacobus C. Lock

Digital Processing Systems (Kuwait), IOT Engineer
haseebfazal@gmail.com

University of Lincoln
jlock@lincoln.ac.uk

Ever since I was a child, the concept of how things work always fascinated me and the art of engineering captured my imagination. At present
almost every technology we take for granted involves a lot of engineering.
Engineering has become a vital part of our lives providing convenience and
long lasting stability in all forms of life. Computers, a device which helps
you to control almost everything, have always been my passion. No matter
what form of engineering you pursue, computers play a vital role. Hence,
my choice of selecting Computer Engineering was quite straightforward.
I completed my Bachelor’s degree in Computer Engineering and Computer Science as a minor from American University of Kuwait.
Then I enrolled for Master’s (MSc) at King’s College London. The main
focus of the degree was on Robotics and real-time systems.
For my master’s thesis, titled as “Foresting Robot”, I created a robot
with multiple forest friendly functionalities. The robot comprised of two
microcontrollers: Arduino and Raspberry Pi. The primary functionality

of the robot was to detect the density of grass using Image processing
techniques (OpenCV tool). In addition, the robot was also able to localize
itself in the environment and also marks the points over x, y, z axis for
map generation. The input stream of the data was filtered in order to
receive maximum accuracy, the filtration process used was Kalman filter.
Professional:
Worked on a home automation project, for which I assembled different
commercial sensors from vendors such as: Home Easy, Home Wizard etc.
and integrated it into a centralized system which can be controlled from
anywhere in the world.
My current project is titled as “Indoor Navigation”. This technology uses
Bluetooth devices known as beacons to locate user’s current location.
The beacon’s broadcasts a Bluetooth signal along with the RSSI (received
signal strength) and UUID of the beacon, which is then received by the
end-user’s phone where the signal triangulation takes place for locating
the current user location.

My name is Jacobus Cornelius Lock, but everyone calls me Jaycee for
short. I am 25 years old and come from a town called Somerset West,
near the city of Cape Town in South Africa. I completed my B.Eng degree
M.Eng research degree in mechatronic engineering at Stellenbosch University in South Africa. In early 2016 I came to the University of Lincoln in
the UK to start a PhD.

paired user and that the system‘s navigation parameters should be able
to adapt to its specific user‘s characteristics, e.g. walking speed, audio
sensitivity, etc., over time to improve navigation performance. Fields of
interests here are machine vision, adaptive control, adaptive machine
vision, multi-modal interfacing, indoor navigation and place recognition.

I come from a mechatronic engineering background which placed much
focus on control theory and machine and electronic design. I have
always been interested in control theory and electronics and for my
master‘s degree, much emphasis was placed on these fields, but also
included machine learning and machine vision aspects.
My PhD is titled ‚Active Vision with Human-in-the-Loop for the Visually
Impaired‘. For this research, we are attempting to make in indoor navigation system for the visually impaired based on a Google Project Tango
device. Two important factors to this project are that the system requires
a multi-modal input/output interface that is suitable for a visually imBielefeld University: Center of Excellence Cognitive Interaction Technology
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Jinook Oh

José Monteagudo

Cognitive Biology Department, University of Vienna
jinook.oh@univie.ac.at

CITEC, Bielefeld University
jose.monteagudo@uni-bielefeld.de

I started my career as a web-programmer in 2000, however, I became
more interested in biology several years later. During my undergraduate
study in biology, I developed interests on cognitive abilities of animal
species which led me to move to Vienna in 2011 and continued my study
in Cognitive Biology department of Vienna University. While I was working as a programmer in the department, I obtained my master‘s degree
in cognitive science in 2013. During this master program, I focused more
on artificial intelligence among other disciplines related to cognitive
science. In 2014, I started my PhD in cognitive biology.
My main research interest is animal computer interaction. I develop
programs and devices to train and test animals without much of human
interaction. This type of automation is not new, however, further
elaboration using open-source software/hardware tools will benefit
researchers in terms of reduced labor, reduced subjectivity, enabling
more research questions, sharing developed products among researchers
and reduced cost. Also, I am planning to make observing systems which
can categorize animal behaviors and vocalizations using supervised and

unsupervised machine learning algorithms. Another research interest on
more biological side is studying intelligent behaviors of animal species
without explicit learning processes. Well known examples are found in
various swarm behaviors of animal species such as ants and bees.

My research interests are mainly behavioral strategies and neuronal
mechanisms of spatial vision. If you need some keywords I would use:
neuroethology, behavioral strategies, object detection and distance
estimation.

address this very interesting topics, as well as an invaluable chance to
learn how other disciplines address similar issues.

If it is possible I would maybe add my research interests to the brochure
profile, so it would look like this:
As part of the CITEC Graduate School I am deeply interested in understanding how information from our surroundings is integrated, processed
and used by animals. In my research I focus on how visual information is
used by walking blowflies to determine the spatial arrangement of their
surroundings, an issue of great interest as the brains of these insects
are very small and thus the involved neural circuits must be extremely
efficient. My main research interests are the behavioral strategies and
neuronal mechanisms of spatial vision but I am also interested in neuroanathomy and sensory phisiology. The CITEC summer school offers a great
opportunity to expand my knowledge on techniques and approaches to
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Juergen Leitner

Bielefeld University
jukemper10@gmail.com

QUT
j.leitner@roboticvision.org
http://juxi.net

In my course of study, as a second-semester Master student in Intelligence and Movement at University of Bielefeld, I investigated the role
of new technologies in the mind and body relationship. My Bachelor in
Cognitive Science at University of Osnabrück offered me different perspectives on this issue. For me, the most fascinating fields are cognitive
neurobiology combined with computer science and their implications for
all aspects of learning.
As a student research assistant in the neurobiopsychology group of Prof.
Dr. Peter König, I actively contributed to the accomplishment of different
studies. We used EEG and eye-tracking methods to investigate changes
in human perception over time due to learning processes. I find it very
interesting that eye movements and looking behaviour can be used to
predict underling cognitive processes.
In fact, eye-tracking is a useful tool to understand infants’ cognitive
functions. Especially young infants cannot verbalize their thoughts.
Further, they do not have full motor control over their body. Therefore, I

completed an internship at a project by Moritz Köster and Prof. Dr. Daniela Czernochowski. Here, I enjoyed the development and conducting of
an eye-tracking experiment to examine infants’ multi-modal learning.
Moreover, I do not only want to find out about learning processes, but
also want to influence them and use my knowledge about them. New
technologies can help to improve our skills and general conditions, presumed that we help new systems to develop.
Here, I assume a circuit: We gain knowledge about e.g. learning processes -> We use this knowledge to improve adaptive systems -> Adaptive
systems facilitated learning processes -> We learn more about learning
processes and use this to improve adaptive systems -> etc.
This is why I am applying for Multimodal Learning and Social Interaction.
Since the world and its technology are growing fast, we need to adapt to
these many changes. Consequently, we need to fit the new technology
to our needs to get the best out of it.

I am a postdoc researcher at the newly formed Australian Centre of
Excellence for Robotic Vision (ACRV). My research is on Robotics andComputer Vision looking at learning and Artificial Intelligence (AI). Before
joining the ACRV node in Peter Corke‘s lab at QUT I worked at the IDSIA Robotics Lab and received a PhD from the Università della Svizzera
Italiana (USI) for my work on robotic learning for visual perception and
actions on the iCub humanoid. Previously I worked on Space Security and AI at the Advanced Concepts Teamof the European Space Agency. I
studied Space Robotics in a Joint European Master Programme (SpaceMaster) at Aalto (TKK) and the Kiruna Space Campus (LTU).

from other systems or even human demonstrations. This project considers using some of the recent advances in deep learning to build robust
visual perception systems capable of modelling complex and changing
environments.
Current research interests are at the intersection of deep learning, computer vision and robotics, especially for robotic eye-hand coordination.

I am interested in creating robots that can see and do things in the real
world. Robots moving in complex environments involve interaction between their state, the objects that they interact with to perform a given
task, and the general environment. The aim is to create more adaptable,
robust solutions by building on previous experiences. These might be
experiences previously encountered by the robot itself – eg. during
exploration or previous task executions, but might also be transferred
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Maaike Esselaar

Manjunath Prasad

CITEC, Bielefeld University
maaike.esselaar@uni-bielefeld.de

CITEC, Bielefeld University
mprasad@techfak.uni-bielefeld.de

At the moment I am a second semester master student of the Bielefeld
University. Besides my studies I work as a research-assistant at CITEC, for
the Neurocognition and Action group of Prof. Dr. Thomas Schack. My
research interests lie in motor learning an adaptation, neurocognition,
movement analyses and bio-feedback. Working as a research assistant
has brought me a lot of practical know-how. I have experience working
with VICON and as an extension the Grail system, setting up and conducting new experiments as well as in data processing and data management. I highly like the multidisciplinary character of this summer school,
besides discussing and refining the ideas I have for my master thesis I
would like to make new contacts with other aspiring young researchers
like myself.

2005–2011:
HAVO nieuwe stijl (2e fase), Profile Nature en Technical, en Nature en
Health.
Trevianum, Sittard Netherlands.
Diploma with honour.

My main focus on Deep Approaches to Relevance Learning and as a
fallback option would be Multimodal Learning and Social Interaction,
which will enhance my knowledge, technical and analytical skills, and
experiences to contribute in this fieldI strongly believe in the inter-linkage among the different branches of Science and Technology.

2012–2015:
Bachelor Biometrie, Faculty Life science
Zuyd hogeschool, Heerlen Netherlands.

When streams like Physics, Mathematics, and Computer science are made
to co-exist, it opens up a wide variety of possibilities and provides a
scope for break-through inventions. Thus, CITEC is a well-known organization and it is a great opportunity to enjoy learning on the upcoming
hot topics which will enhance my knowledge, skills, and experience.
My curiosity towards “how the technology try to imitate biological
system?”, this pique which is motivated my interest towards research
on robotics. The journey began with understanding the basic concept
of pixels in an image to analyzing and developing own basic algorithms
and manipulate the pixels to our needs. This enthusiasm leads me to
dive deeply into my academic projects and professional experiences.
Academically, I have chosen my main interesting courses as vision hu-

2015–2017:
Master Intelligence and movement
Faculty for Psychology and Sports Science, Bielefeld University

man and machine, machine learning, neural networks, projects related
to image processing.
Machine learning is a huge research area where the tremendous contribution is required. So I have chosen my master thesis related to deep
learning and computer vision.
Hence, the CITEC summer school will implicitly help in the research topic
by intensifying my knowledge and skills.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Manuel A. Ruiz Garcia

Muhammad Yaqoob

Sapienza University, Roma
ruiz@dis.uniroma1.it

Adam Mickiewicz University Poznan Poland
yaqoob.cs@gmail.com

I would like to participate on the Workshop on Deep Approaches to
Relevance Learning of the CITEC Summer School on Adaptive Systems, as
seen on the euRobotics mailing list.
My strong academic commitment along with my current PhD position
makes me an excellent candidate for this Summer School. After obtaining
my Masters degree in Control Engineering with honors, I joined the Vision Perception and Cognitive Robotics Laboratory at Sapienza University
of Rome, formerly as Research Assistant and now as PhD fellow. As an
active member, I have the opportunity to collaborate on different fields
of contemporary research on robotics perception, including computer
vision, machine learning and collision detection. In particular, my research is focused on modeling of visual and tactile perception for mobile
manipulators using Deep Convolutional Neural Networks.

or refining those already matured during my research experience and
academic training. Last but not least, I have a solid background on optimization, image/signal processing, neural networks and other machine
learning algorithms, robotics, pattern recognition and computer vision.
Reasons why I believe to fulfill the skills and motivations required to
participate in the CITEC Summer School.

To begin with, I am doing PhD in Bioinformatics from Adam Mickiewicz
University Poznan Poland under supervision of Dr. Borys Wrobel. I am
working on project “Using bio-inspired computational networks for
control of artificial organisms”. Currently, I am working on evolution of
spiking neural networks using novelty search in GReaNs (http://www.
evosys.org). During Masters I took intensive advanced programming
courses like Distributed Software System Development and Advanced
Graph theory and Emerging Software Engineering Platforms.

Education:
Adam Mickiewicz University 2015-Present:
Poznan Poland, PhD (Bioinformatics)
Lahore University of Management Sciences 2009-2011:
MS (Computer Science)
University of Peshawar 2004-2008:
Bachelor of Science (Honors), Major: Computer Science

I believe that CITEC Summer School will improve my knowledge and understanding of adaptive systems in field of living organism and robotics
application, which will help me in my future research work.

Since my research interests are fully in line with the objectives of the
Workshop, I believe that I can get the best out of it by either working out
new skills in the field of data representation using Deep Neural Networks
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Niels Dehio

Oz Shmueli

CITEC, Bielefeld University
ndehio@techfak.uni-bielefeld.de

Parallel Systems Lab,
Electrical Engineering,
Technion
shmueli@ee.technion.ac.il

In 2012 I decided to study “Intelligent Systems” in Bielefeld because I
read about the amazing humanoid robot Asimo in a magazine. I am fascinated by autonomous and adaptive robot systems, which are able to
learn about their environment and improve their own skills. Thats why I
focused on lectures and seminars about machine learning techniques. In
my masterthesis I applied reinforcement learning techniques to enable a
robot to learn new motion skills.

I started my PhD in 2015 at CoR-Lab (Bielefeld) within the EU-funded
project CogIMon which targets a step-change in cognitive compliant
interaction in motion between humanoid robots and humans. My first
scientific paper deals with prioritization learning for multiple reactive
motion tasks. Recently I focus on full-body low-level motion control for
our compliant humanoid robot COMAN with torque-controlled motors.
This intrinsic passive compliance provides the ability for improved shock
protection, safer interaction and potentially energy efficient locomotion, but traditional motion control schemes suffer from these compliant
hardware features. I believe that learning adaptive models will be the
key to fully exploit the beneficial underlying hardware characteristics.

I have been on the faculty of the Electrical Engineering Department at
the Technion since January 2010, as the lab engineer of the Parallel Systems Laboratory (PSL). I received my B.Sc. degree in electrical engineering from the Technion in 2009. My areas of activity focus on computer
Systems, including communication and storage, with special emphasis on
integrated design of the various system components to achieve optimum
performance. Mainly I focus on Heterogeneous systems, Memory Storage
and Subsystems, Multi /many-core architectures and applications, performance and capability evaluation of processors, Experimentation with
various parallel architectures and parallelization of important algorithms.
My interests are beyond Von Neumann machines: dataflow; dynamic
partial reconfiguration, hardware DLL (using FPGAs). On the software
side I am interested in Artificial intelligence, components of operation
systems and all in all “Out of the box” thinking and solutions.
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Patrick McGuire

Peter Lightbody

Free University of Berlin
mcguire@zedat.fu-berlin.de

University of Lincoln
plightbody@lincoln.ac.uk

Currently, I am a researcher at the Free University of Berlin. From 20002002, I worked at ZiF during a Complex Systems Research Year on various
applications of neural networks and support vector machines and with
Helge Ritter and Jochen Steil at Bielefeld University on computer vision
and systems engineering for anthropomorphic robots. Much of my work
since 2002 has been in planetary remote sensing (atmospheric correction
and mosaicking, etc.) and in computer vision for planetary exploration
(novelty detection and saliency mapping with the Cyborg Astrobiologist project). I have been involved in the scientific teams for two instruments that are currently in orbit around Mars (MRO/CRISM and MEx/
HRSC); the former is a hyperspectral imaging camera in the visible
and near infrared; the latter is a 5-band mapping camera in the visible
mostly. One item of particular note: his improved software (2009 version)
for atmospheric correction of MRO/CRISM hyperspectral images has been
used by numerous researchers, including the recent discoverers of the
hydrated salts in the dark RSL streaks on Mars (Ojha et al., 2015; this
discovery means that the dark RSL streaks are very certainly caused by current flowing water). I have done a lot of work from 1989-2005

in neural-network machine learning for various applications, and I am
currently following some of the developments in deep learning.

My name is Peter Lightbody and although originally from Kent in the
South East of England, I am currently in my third year of a PhD at the
University of Lincoln, UK.
Having graduated with a BSc in Computer Science in 2014, I continued my
studies at the University of Lincoln by enrolling upon a PhD. This work
builds upon an early interest in Computer Science and robotics, focusing
predominantly on the interaction between robots and humans and the
structural aspects of task planning.
Entitled ‚Facilitating Individualised Collaboration with Robots‘, my PhD
focuses on individualising the collaborative experience of a human participant when working with a robot on joint tasks; mostly focusing on tasks
completed in a manufacturing environment. By identifying the preferences
of the individual, my research aims to create a robot which is able to adapt
its actions to accommodate the human, thus improving the collaborative
experience. The main areas of interest within this work include machine
learning, adaptive planning, task scheduling and social interaction.
Bielefeld University: Center of Excellence Cognitive Interaction Technology

54 | 55

CITEC Summer School 2016

Philipp Klein

Sascha Fleer

CITEC, Bielefeld University
pklein@techfak.uni-bielefeld.de

CITEC, Bielefeld University
sfleer@techfak.uni-bielefeld.de

Looking to extend my knowledge of machine learning and neural networks using python based algorithms and getting a deeper understanding of adaptive systems which use neuromorphic circuits.

Education:
Master of Science, Informatics in the Natural Sciences Bielefeld University,
Faculty of Engineering, September 2015 – expected 2017

Personal profile:
Dedicated, practically orientated, self-starting bachelor graduate with
hands-on approach to laboratory work. Interested in neuromorphic
engineering, sensor technology, machine learning and neural networks.
Eager to contribute my broad interdisciplinary knowledge of biology,
physics, computer science, material science and product development.

Bachelor of Science, Biomimetics Westphalian University of Applied
Sciences, Campus Bocholt, Department of Mechanical Engineering, August
2014, _nal mark: 2.2 (ECTS)
Major: Sensor technology and lightweight design

I studied physics at Bielefeld University from 2009 to 2015. The main focus
of both my bachelor and master thesis was set on the simulation of the big
bang which characterizes the beginning of our entire universe. In particular,
I studied the physical properties of the ultra-relativistic matter called quarkgluon plasma which strongly resembles the state of our early universe in the
very first moments and is created in experiments conducted at CERN.
After my graduation I decided to broaden my scientific knowledge and took
the opportunity to switch to the field of artificial intelligence. Since 2015, I
am a PhD student in the Neuroinformatics Group at CITEC where my work is
governed by the question how to speed up learning of artificial agents with
methods inspired by human behavior. The focus of my research is thereby set
on methods which are based on Reinforcement Learning and Deep Learning.
I am studying adaptivity under the perspective of machine learning,
though I am interested in new algorithmic approaches and concepts
that help autonomous systems like robots to deal with different kinds of
problems.
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Sayandev Paul

Shaiu-Chuen Chiou

CITEC, Bielefeld University
sayandev.paul@uni-bielefeld.de

CITEC, Bielefeld University
shiau-chuen.chiou@uni-bielefeld.de

My research interest lies in developing machine learning algorithms for
inferring decisions from BigData and in that respect the topic of “Deep
Approaches to Relevance Learning seems” very relevant to my research
interest as well as the workshop on “Multimodal Learning and Social
Interaction”. I am currently reseach assistant in the Neuroinformatics
group.
At the summer school, I hope to explore my research interests, and
contribute an innovative approach to my field. It will provide me an
opportunity to learn directly from the current trends and patterns in
the field of my research would guide me in my quest for knowledge. In
the Masters programme, various courses like Deep Learning, seminar
presentations on topics like Covariance Matrix Adaptation, Searching the
semantic web, Neuromorphic Engineering, Data Mining, have enhanced
my understanding of design, development and functioning of modern
machine learning systems. Even as a part of my undergraduate studies, I
took an active interest in web technologies and robotics. I am involved
in a project that involves the motion tracking of human hands and

simulating similar motions. I’m a research assistant at the CITEC NeuroInformatics group where my job entails creation of models for real-world
objects and simulating the motion using software interfaces.

My research interests focus on motor skill learning, human body awareness, and training-induced plasticity. I am interested in knowing how
the top-down, knowledge-based system interacts with the bottom-up,
execution-based system in the motor learning process, and how the information acquired during action observation is transformed and represented
in the cognitive and the motor systems for further reaction. I am also interested in neuroesthetics, especially the music and the dance. For example,
where the esthetic perception comes from, and how the humans perceive
the “beauty” or feel “touched” when watching a dance performance.
I was trained to be a cognitive psychologist and a neuroscientist. I am
familiar with experimental designs of both human behavioural and neural
imaging studies. I have also some experiences in motion capture system
and motion data analysis. In the future, I would like to combine eye-tracking technology and behavioural measurements to investigate the relation between memory encoding process and memory retrieval performance
when different observation and imitation strategies are used in learning
dance movements.

I am especially interested in the “adaptive motion” workshop in the CITEC
Summer School, in which the adaptive locomotion abilities of insects as
well as humans are studied, and the multimodal sensory processing and
the Bayesian framework used in modeling perception inference will also
be discussed. Those topics are directly related to my current research. By
studying the motion intelligence of the insects, we can gain more insights
about the fundamental mechanism of human motor behaviors. Moreover,
as I am interested in the information processing during action observation
and imitation, our discussion in the workshop about the multimodal sensory integration and a probabilistic framework of human perception can
also strengthen my understanding about how the sensory information is
perceived during motor skill learning and how the higher cognitive system
modulates the process.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Shirley Mey

Suchit Sharma

CITEC, Bielefeld University
shirley.mey@uni-bielefeld.de

CITEC, Bielefeld University
suchitsharma_2007@yahoo.co.in

Originally coming from the field of biology, I am mainly interested in
the human behavior and how we can use our knowledge in a highly
computer-based world. That is why I am interested in the neurocognitive signatures of human behavior and how we can use these information
in our daily life and particular in a real environment. If we know how
we can explain human behavior and can explain how the human brain
is working we can use it to create more intuitive interfaces which can
support the human being. In future the human should not adapt to
the computer interface but the interface should adapt to the human
user. It should be intuitive to understand how to communicate with a
machine interface. In my work, I focus on the multimodal interaction of
brain activity and eye movements measured with EEG and eye-tracking
techniques to build a brain-machine interface which relies on fixation
related potentials. This communication method is independent from
personal abilities, e.g. language or handicaps. I have programming skills
in different languages, worked with EEG and eye-tracking tools but
also with movement recordings. I intend to get a broader overview in
the field of adaptive systems at CITEC Summer School, and to exchange

ideas and knowledge and to get in contact with other researchers in this
field. I hope that I can get ideas for following studies and about further
possibilities which correspond to my research interests.

I am a masters student of Intelligent Systems at Bielefeld University. I
have worked and have interest in the domain of robotics and machine
learning. Currently, I am looking for topics for my master thesis in application of Deep learning in Robotics.
As I believe that the workshop will help me to get the relevant knowledge of the subject and give me insight of the various cutting edge projects
going on in this field, inside and outside the university, I will take part
in the “Deep Approaches to Relevance Learning” workshop. I am also
considering to do my Ph.D. in the same domain.

Bielefeld University: Center of Excellence Cognitive Interaction Technology

60 | 61

CITEC Summer School 2016

Susanne Hindennach

Sylvia Müller

Computational Systems Neuroscience /
Animal Physiology Institute for Zoology,
University of Cologne
shindenn@smail.uni-koeln.de

CITEC, Bielefeld University
symueller@techfak.uni-bielefeld.de

My name is Susanne Hindennach and I am a student of neuroscience at
the University of Cologne. In neuroscience, I enjoy the variety of methods
people use to tackle the big questions in the field. To me, the most
exciting findings arise from combinations of theoretical concepts and
experimental methods.
During my bachelor studies in Cognitive Science at the University of
Osnabrück, I focused on theoretical approaches by attending lectures
including neuroinformatics, maths and artificial intelligence. With the
master program Clinical and Experimental Neuroscience I have now
gained experience in experimental methods, such as EEG and intracellular recordings. The hands-on courses have enabled me to observe
neuronal activities in vivo, that I had studied mathematically before.
In the past year, I have worked in the Computational Systems Neuroscience group of Martin Nawrot at the University of Cologne. Here, I have
contributed in a collaborative project studying olfactory processing in
the American cockroach with the experimental lab of Peter Kloppenburg.
This collaboration facilitates interchange between the more theoretical

group of Martin Nawrot and the experimental research of Peter Kloppenburg‘s team. Together, we investigate odor representation in the first
processing stage of the insect olfactory pathway, the antennal lobe (AL)
network. As a student assistant and in my master thesis, I am analyzing
electrophysiological recordings during odor stimulation. On the basis of
cellular odor responses I am exploring fundamental principles of sensory
processing, such as the temporal evolution of a dense code. Furthermore, the existing knowledge about the different neuron types in the AL
enables a detailed investigation of their individual roles in the network.
Working in this collaboration has sparked my interest in insects as model
organisms for neuroscience. Insect nervous systems only rely on comparably small numbers of neurons to generate a wide variety of behaviors.
Hence, they are ideal to reconstruct the neuronal mechanisms behind
behaviors and to serve as inspiration when formulating models.

I‘m a master student at Bielefeld University. In 2015, I received my B. Sc.
degree in Computer Science in the Natural Sciences. I like to work interdisplinary. This is the main reason to study in Bielefeld, where a strong
connection between Computer Science and Natural Sciences, especially
Biology and Physics, does exist.
I did combine Computer Science and Biology in my bachelor thesis. I implemented the Spike-Counter-Model with exponential Integrate-and-Fire Neurons in Python. The Spike-Counter-Model is an extension of the
Associative Memory, which is inspired by biology.
In addition to programming artificial neural networks, I‘m also interested in building artificial neural networks on hardware and design
neuromorphic circuits, especially for low-power systems. I like working
with neural data and different learning systems. Because my main
research interests include integrated circuits and neural networks, I‘m
planning to work for my next research project in the field of neuromorphic engineering.
Bielefeld University: Center of Excellence Cognitive Interaction Technology
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Thede Witschel

Emergent Robotics Lab, Osaka University
takumi.kawasetsu@ams.eng.osaka-u.ac.jp

University of Tübingen
thede.witschel@student.uni-tuebingen.de

I am currently working toward the Ph.D. degree in Engineering at
Emergent Robotics Lab., Osaka University, Japan. My ongoing study is to
develop a flexible tactile sensor for whole body skin of communication
robots, and to implement it to an android robot.
My research interests include tactile sensor, tactile information processing, neuromorphic sensing system, visual information processing
in biological systems, biological information processing, spiking neural
networks, and machine learning.
My skills are mostly related to development and operation of tactile
sensors, but I also studied the following: vision sensor, sensor fusion,
spiking neural networks, and programming (Python, C). In addition, I am
just studying basis of machine learning.
I believe that neuromorphic approaches, which include deep learning,
would be a remarkable approach to overcome conventional issues in
robotics. Actually, I have been trying to combine the proposed tactile

sensor with biological knowledges. In my Ph.D. thesis, I also plan to
discuss an effective processing method of a large amount of tactile
information that are obtained from whole body of robot. Machine learning is a crucial approach to deal with such massive sensor data. I think
that the lectures in the CITEC summer school will provide me some clues
for discussing tactile information processing.

As a biologist the most obvious approach to studying the actions of biological
neural networks for me is to look at the behaviour of the organisms they
govern. While a substantial amount of research has been conducted to study
the anatomical and physiological substrate of all aspects of neural systems in
different groups of animals many studies of computational neuroscience focus
on the properties and interactions of single neurons. Computational approaches to motor control beginning from behavioural observations are commonly
focusing on humans for its obvious uses, like limb protheses and rehabilitation. My interest lies in the analysis and comparison of motor control systems
across different groups of animals as it is my assumption that our understanding of human motor control can both contribute as well as benefit from the
understanding of, for example, the control of locomotion in a land-arthropod.
In the past I had the chance to familiarise myself with the methods, challenges and analysis of electrophysiological methods with an emphasis on
invasive extracellular recordings as well as electroretinography in Saltatoria
and Diptera. I‘ve also done work in behavioural experiments with humans
including eye tracking and virtual reality pointing paradigms. While not a skill

for technical skill my bachelor thesis focused on structural and anatomical
analysis of a centipedes sensillae and a comparison to sensillae in both myriapoda and hexapoda from images gathered by serial transmission electron
microscopy.
My master thesis will require me to implement and design optimal and intermittent control systems and apply those to a simulation of a dynamic system.
Studying the properties and patterns of movements is key to understanding
motor control and I believe motion capturing to be a robust method to
achieve this. Especially meeting the challenges of a applying this method on
animals significantly smaller than humans is useful if a broad band of animals
need to be studied. Getting a deeper understanding of how different sensory
modalities can be added to prior knowledge to gain a more robust representation is necessary to understand the internal models and feedback signals of
a biological control system. The practical application of physiological data in
robots shows the benefits anddificulties of practical application in comparison
with computer simulations which is advantageous in the design of biologically
inspired motor control systems.
Bielefeld University: Center of Excellence Cognitive Interaction Technology

64 | 65

CITEC Summer School 2016

Tiago Nogueira
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University of Würzburg
tiago.nogueira@stud-mail.uni-wuerzburg.de

CITEC, Bielefeld University
tdankert@techfak.uni-bielefeld.de

With a background in aerospace engineering and astrodynamics, I’ve
worked for the European Space Agency for several years in operations of
Earth observation satellites. I’ve recently re-joined the academia to pursue
a PhD in the area of onboard satellite autonomy for missions involving
multiple cooperative satellites. My PhD is partially sponsored by the European Space Agency.
Satellite system-level onboard autonomy is a measure of the capability of
a satellite to meet mission objectives without external ground support for
a given period of time. It implies delegation of some degree of responsibility from ground-control to the satellite and aims at emulating, to some
extent, the human decision making processes. Software technologies for
satellite onboard autonomy are usually classified into four categories: intelligent sensing, planning, execution, and fault diagnosis and protection.
My research is focussing on autonomous onboard planning and execution.
In particular it addresses the problematic of how to extend these technologies for scenarios involving cooperative multi-satellite systems.

A key ingredient in all these four technology areas is the capability to build
robust models of the system being operated and its environment, and to tune
these models once the system is deployed. Additionally, at runtime, and in
particular in the areas of intelligent sensing and fault diagnosis and protection it is important that the system is able to correctly derive its own state and
the state of the environment from the available sensors. Machine learning
technologies could be extremely beneficial in this context at three levels:
a) understand which system and environment parameters are relevant for
the domain at hand, b) automatically build and refine the system models
during design phase and operations using, respectively, simulated and real
spacecraft data, and c) build the knowledge base required to adapt the
system behaviour during operations to robustly cope with system failures
and environmental uncertainty.
Use of machine learning techniques, and in particular Deep Neural
Networks, to tackle this sort of problems in the space domain is still at its
infancy. This course will give me the necessary basis allowing me to use
these technology to build autonomy software for satellite systems.

I am a 3rd year PhD student at the Excellence Cluster on Cognitive Interaction
Technologies (CITEC) at Bielefeld University, Germany. I work in an interdisciplinary project, dealing with incremental coordination in HRI. The project
aims at researching mechanisms, which enable an autonomous robot to
engage in in fine-grained interactional coordination with human users.
My goal in this project is to develop a coordination model, based on the
permanent monitoring of a humans multimodal conduct, incremental
processing, repair strategies and perception-action loops. The setting
of this project describes a museum guide robot, which is able to detect
humans behavior and to react accordingly to different behaviors in a
group interaction. For instance, when the robot invites visitors to look at
a particular exhibit, the referent is not necessarily clear to them. In such
moments, users either look at wrong exhibits or towards the robot to find
further hints. While most systems continue with their pre-programmed
speech and actions, providing repair mechanisms to such users should
enable the system to lower the users frustration and therefore keep users
in the interaction.

Since this project aims at topics like social signal processing, multi-modal
communication, interaction design and natural language processing, I
gathered experience in these areas. Furthermore, I also gained experience in topics such as event-driven middleware, coordination of a Nao
Robot , computer vision, system architectures, and the usage of limited
sensor capabilities in robotic systems. In my opinion the talks, discussions
and hands-on ateliers will contribute to my current research by getting a
deeper insight into related research, practices and techniques. Furthermore, I hope to contribute to the designated topics of the summer school,
by sharing experiences of model-driven software engineering and system
integration, robot-to-group interactions in real world scenarios, and experiences from a user study performed in the context of the science festival
GENIALE 2014 at the historic museum in Bielefeld.
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Venkata Sai Yeshavi Tirupachuri

Tohoku University
toshi-t@dc.tohoku.ac.jp

IIT, Genova
yeshasvi.tirupachuri@iit.it

My motivation for science is to investigate how animals generate behavior adapting to their surroundings. Our bodies and nervous systems are
fully given. They are largely encoded by genome.However, the external
world is rapidly changing and we canadapt ourselves to the environment. I am currently studying the effect of social environment onto
animal behavior in Drosophila melanogaster. Social experience is essentialfor the development of cognitive function and social interaction, but
understanding how social experience alters animal behavior is difficult.
Because animals have various means of interactions, we cannot focus on
a single modality of sensory inputs.
What I would like to learn in this summer school is theoretical approach
in neuroscience. My research group puts great value on experiments, but
I need multiple views to understand complex animal behavior and neural functions. I am sure that this summer school, especially the knowledge of biomimetic modeling and bio-inspired robotic systems, will help
me get a new insight into my research.

I obtained mutiple skills throughmy research, such as molecular biology,
immunohistochemistry, chemical analysis with high performance liquid
chromatography and behavioral physiology.Presentation and communication skills are as important as professional skills for scientists. In order
to improve these skills, I actively took part in a presentation training
class, conferences and volunteer work helping international students.

I am currently a Research collaborator at the Robotics, Brain and Cognitive Sciences (R BCS) department of Italian Institute of Technology (I IT),
Genova, Italy working with Prof. Gabriel BaudBovy and also pursuing my
PhD at University of Genova. The title of my research work is “The control
and representation of articulated objects: insights from robots” (ESR8)
under the aegis of the research network titled “Perception and Action in
Complex Environments” (PACE).
Understanding human movements and adaptability in complex dynamic
environments is the broader scope of PACE research activities. Articulated objects with various kinematic constraints are quite complex and
are abundantly present is naturalistic environments. Purposeful and
effective interaction with them is crucial for humans or any intelligent
robotic systems. Currently I am investigating onholistic modelling of
articulated objects and the human capability in identifying the kinematic
constraints through the cues from multisensory integration. Then the
motor control strategies used in learning and effortlessly manipulating
articulated objects are to be identified. The end goal of my research work

is to provide an efficient computational framework for robots endowing
them with the cognitive abilities in dealing with articulated objects as
efficiently as humans. I am reviewing the frameworks of Active Inference
and Passive Motion Paradigm to understand their relevance in explaining
the task of manipulation in complex environments as in articulated objects. Along with my collaborator I will be conducting experiments with
human subjects and then integrate the novel findings into developing
the framework for robots, in particular with the Humanoid iCub robot.
My vision is to extend the framework to the robotic systems deployed
during disaster response scenarios.

Bielefeld University: Center of Excellence Cognitive Interaction Technology
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