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NeuroDoWo
Dear all,
Welcome to the NeuroDoWo 2016!
It is our pleasure to host the 27th edition of the Neurobiology Doctoral Student Workshop (NeuroDoWo) at Bielefeld University/CITEC. Since 1990, the
NeuroDoWo is organized by PhD students for PhD students. It aims at providopen discussions about PhD projects without the feeling of being evaluated
by supervisors.
This year, you will present your research with a talk or a poster on Thursday
and Friday. There is plenty of room for lively discussions and networking during and after the talk and poster sessions. To that end, we have organized
dinner on Thursday and a dinner in downtown Bielefeld on Friday. Make sure
you join us!
In addition, it is our distinct honor to welcome three renowned scientists for
further stimulating input: Prof. Dr. Martin Egelhaaf will talk about motion
sensing and navigation in insects on Wednesday, Dr. James Poulet will talk
about cortical sensory integration in the mouse forepaw system on Thursday,
and Prof. Dr. Albert Newen will discuss animal cognition on Friday.
Thank you for your participation! We wish you a pleasant and fruitful time,
Your organizing team.
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Olivier Bertrand

Chris J. Dallmann

Simon Jetzschke

Frauke Lauterbach

Shirley Mey

Dylan Cheng

Valerie Lucks
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NeuroDoWo
Welcome to Bielefeld
For years, conspiracy theorists have been spreading the virtual rumour that
”Bielefeld? There’s no such place!”. That’s far from being true, as you will see.
Some 330,000 people live here, making Bielefeld one of the twenty biggest
day as a dynamic university city with a total of seven universities and nearly
35,000 students. Over the next few years Campus Bielefeld will be developed
Welcome to the heart of the East Westphalia-Lippe region, home to a number
of big names and world-class companies including Dr. Oetker, Seidensticker
and Schüco.
oramic views – a perfect location for recreational activities as hiking, running,
climbing and cycling. Nature trails and scenic routes provide opportunities to
explore Bielefeld and its surrounding area. Located next to one of the most
impressive backdrop for the annual medieval spectacular, and serves as the
town’s landmark.
Crowd-puller of all in all 15 museums is Kunsthalle Bielefeld, presenting nathe whole year – whether in theatres, art galleries, streets or on the city’s
is home to international and local big names in jazz music.
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Welcome to CITEC
Everything from everyday appliances to robots: researchers at the Cluster
of Excellence Center in Cognitive Interactive Technology (CITEC) at Bielefeld
University develop technical systems that are intuitive and easy to operate
for human users. Future technology should adapt to the human user – not
the other way around.
necessary for endowing machines with cognitive abilities. These machines
should be able to interact naturally with people and adjust to changing situaogy, a research area founded by CITEC, is the necessary pioneering work.
Interdisciplinary research activities at CITEC are organized into four main
areas: motor intelligence, attentive systems, situated communication, and
memory and learning. The round about 250 members hail from 29 research
ics, Psychology and Sports Science, and Technology.
The CITEC anchors in top-class research through the “virtual faculty”, comsearch area.
CITEC partners with the strategic partners from industry, economy and social
welfare and health care like the Bodelschwingh Foundation Bethel, Miele,
Bertelsmann, and the Honda Research Institute.

federal governments.
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Accommodation

Bielefeld JBB Jugendgästehaus
Herrmann-Kleinewächter-Straße 1
33602 Bielefeld

We reserved rooms at the youth hostel for you. Make sure to check-in as
member of the NeuroDoWo group. Room allocation is up to you. You will
receive breakfast at the hostel every morning.

Conference Venue

CITEC - Cognitive Interaction Technology Cluster of Excellence
Inspiration 1
33619 Bielefeld
The conference takes place around the lecture hall in the foyer of the CITEC
building. Parking in front of the building is possible. We strongly recommend
to use public transport to commute between the hostel and the conference
tre to the university (direction Lohmannshof). After a 10 minute ride it is only
a 5 minute walk to the CITEC. For more information take a look at our city and
university maps.

Public Transport

Bielefeld has a very good public transport system and one of the shortest
Tram networks in germany. All public transport is managed by Mobiel. Tickets for the Tram can be bought at each station, tickets for the bus at the
driver. All current information and routes can be found on www.mobiel.de
Bahn (DB) App.

Language
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Talks

Talks are scheduled as 15 minute presentations with an additional 5 minutes
of discussion. We ask you politely to keep to time in order to avoid delays in
the tight schedule. You can bring your own computer, we will also provide a
computer with Powerpoint and Keynote. Please verify that your presentation
is working before your session starts.

Posters

Posters will be presented directly in front of the CITEC lecture hall and are
scheduled in two sessions, one taking place on Thursday, the other on Friday.
Please be at your poster during your poster session if you want to present
and discuss your research. Independent of the sessionw we would like to
leave the posters up for the whole duration, so please put up your poster
already on Thursday. Posterwalls are numbered, pins or adhesive tape will
be available. Don’t forget to take down your poster Friday evening.

Socials

We will have a welcome BBQ at the conference venue on Wednesday. Drinks
and food will be provided.
are included.
After the plenary lecture on Friday, we will go to the Brauhaus in downtown
cording to your reservations prior to the workshop. After each dinner, we
welcome you to join us in grabbing a drink in downtown Bielefeld

Useful Numbers
Emergency: 112
Police: 110
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City Map and Directions
Getting to the hostel

4 Tram Station

Nied

erwa
l

l

Nikolaus-Dürrkopp-Str.

Turnerstr

Brunnenstr.

August-Bebel-Str.

Niederwall

City centre (social events)

Turnerstr

Upon arriving at the central station, take the main exit and continue straight
to the underground tram station. You can take any line going via Rathaus
(town hall). Leave the tram at Rathaus and follow the Nikolaus-Dürrkopp-Str
until you reach the hostel. You are right if you pass below a bridge-like structure reading ‘Dürrkopp’.

Marktstr.

Marktstr.

Hostel

Getting to the conference venue
(red number) will bring you to the university. Please exit the tram at ‘Wellensiek’ and follow the signs directing you to CITEC and the University of Applied
Sciences. The CITEC-building is the black, smaller building on the left.

for 90 minutes of unlimited travel around the city.
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Campus Map
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to supporting and inspiring the biological community. We are run by distinguished
thinking and support the worldwide community of biologists.

supporting societies and gatherings.
Development

dev.biologists.org

Journal of Cell Science
jcs.biologists.org

Journal of Experimental Biology
jeb.biologists.org

Disease Models & Mechanisms
dmm.biologists.org

Biology Open

bio.biologists.org

For subscriptions and consortia sales email sales@biologists.com

For more information please visit our website biologists.com
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Wednesday, 5 pm, CITEC lecture hall

Moving the eyes: From motion
sensing to navigation in cluttered
environments
Prof. Dr. Martin Egelhaaf
Neurobiology & Center of Cognitive Interaction Technology (CITEC), Bielefeld Univer-

such as avoiding collisions with stationary obstacles, landing on objects, or
localizing previously learned inconspicuous goals in cluttered environments
even over large distances. To accomplish their extraordinary performance,
insects rely on spatial information that is contained in the retinal motion patis shaped by the characteristic dynamics of behavioral actions as well as by
the structure of the environment and, thus, has very peculiar spatiotemporal
patterns (“active vision strategy”). The talk will highlight what is known from
electrophysiological experiments and modeling about the computational
mechanisms extracting this actively generated environmental information
by the insect brain and how this information might be used to solve behavioral tasks. It will be shown that, by making use of the behaviorally gener-

parsimonious principles underlying biological active vision strategies may be
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lich unabhängigen und unternehmerisch ungebundenen Stiftungen in
Deutschland.
ben gerufen und engagiert sich mit ihren Mitarbeitenden und ihrem VerInnovationen sowie Bildung.
Die Projekte und Initiativen der Stiftung leisten wissenschaftlich basierte
Selbsthilfe.
www.ghst.de
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Thursday, 11 am, CITEC lecture hall

Cortical sensory integration in the
mouse forepaw system
Dr. James Poulet
Neural Circuits and Behaviour, Max Delbrück Center For Molecular Medicine,

We use the mouse forepaw somatosensory system to examine neural mechanisms of sensory perception and motor control. In particular we study the
primary somatosensory and primary motor cortical regions associated with
the forepaw. We train mice to report sensory stimulation of the paw by licking or reaching and pressing a sensor and then record and manipulate the
attempt to uncover the neural computations underlying sensory perception
tical circuits involved in thermal processing and perception, and a second
about the transformation of tactile sensory input to movement output by
forelimb motor cortical neurons.
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Bielefeld 2016
Friday, 4:30 pm, CITEC lecture hall

feature that marks an anthropological borderline?
Prof. Dr. Albert Newen

In the last two decades we have witnessed the emergence of radically new
insights concerning the cognitive abilities of animals. Considering some new
insights especially in birds, dogs and monkeys, I am discussing the recent
candidates for an anthropological borderline between human and nonhu-

astonishing roots in nonhuman animals. If we account for the top-level abilities of the most advanced nonhuman species (including systematic training
of the animals) the suggested borderline tends to be uninterestingly high
because it excludes human children up to a certain age who are still lacking

concerning relevant cognitive abilities. Comparing species would then take
one of the cognitive features alone would allow us to mark an anthropological borderline.
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Talks Schedule

Thursday, starting 9:30 am
T1: Charalampos Mantziaris
Walking System of the Stick Insect

Talks

T2: Anna C. Schneider

Characterization of Neurotransmitters in a Network of Coupled Oscillators

T3: Olga Dyakova

Neural development of non-visual multisensory integration in sighted and non-sighted individuals

Thursday, starting 1:30 pm
T5: Niels Niethard

How attention modulates activity in the visual cortex and the connection to working memory
capacity

T7: Jonas Hornung
neural activation in women and men?

T8: Mina Elhamiasl
and emotion regulation in patients with health anxiety

Thursday, starting 4:45 pm
Postmetamorphic plasticity of the mushroom bodies’
Neuronal correlates of social interactions in honeybees

T11: Max Diesner
MALDI-TOF MS.

T12: Julia Sprenger

An illustrative approach to metadata management for electrophysiological experiments

16

Bielefeld 2016
Talks Schedule

Friday, starting 9:30 am
T13: Sara Hänzi

T15: Kristina Corthals

Head-body-coordination in walking Drosophila melanogaster

Friday, starting 11:00 am

Talks

Interactions between vestibular stimulation and locomotor corollary discharge in Xenopus laevis
tadpoles

T16: Olivier Bertrand

Remember the route between home and work

T17: Simon Jetzschke

Haptic shape adaptation is not object dependent

T19: Daniela Buchwald

Vision vs. Touch: Does the type of sensory information alter the way primates plan grasps?

Friday, starting 2 pm
T20: Shirley Mey

Braintracking. How do we get an alternative communication tool?

T21: Marie Oulé

Dendritic intrinsic excitability of the mature granule cells of the dentate gyrus
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Weak Central Coupling between Contralateral Depressor

Talks

Charalampos Mantziaris, Anke Borgmann, Till Bockemühl and Ansgar
Büschges

sential for generating a coordinated and behaviorally relevant locomotor output. Numerous studies have highlighted the importance of sensory input for
regarding contribution of central coordinating mechanisms remains highly

control movement of the coxa-trochanter (CTr) joint in all thoracic segments.
(MNs) that innervate the depressor trochanteris muscles, both in isolated
and interconnected thoracic ganglia . Rhythmic motor activity in leg MN pools
was induced by application of 5×10-3 M pilocarpine. Potential coupling interactions were determined by either phase analysis of the evoked rhythmicity or correlation of contralateral depressor spike activities. To elucidate the
with sharp electrodes from meso-thoracic MNs and interneurons. Despite

preferences in all segmental ganglia. Interconnected meso- and meta-thoracic ganglia showed intermittent sequences of clear in-phase activity, characterized by stable rhythmicity and increased coupling strength.
Our results reveal weak intra-segmental coupling between hemi-segmental
activity. This does not resemble any of the known coordination patterns in
insect walking. It is conceivable though that the observed coordination can
support the observed intersegmental co-activation of segmental muscles,
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Characterization of Neurotransmitters
in a Network of Coupled Oscillators

Animal behavior is governed by the activity of neurons and the interplay of
neural networks. Merely knowing the connections between neurons in a network is not enough to understand the interaction between the neurons and
transmitters can drastically alter the network’s output.
tributed neural oscillators using electrophysiology, immunocytochemistry,
and mass spectrometry. Each oscillating module includes three neurons that
enable coordination. The presynaptic Ascending (ASCE) and Descending Coordinating Neurons (DSC) of one module send coordinating information to
the postsynaptic Commissural Interneuron 1 (ComInt 1) of another module.
We hypothesized that ASCE and DSC use low molecular weight transmitters
because their spikes elicit fast, distinct EPSPs in ComInt 1.
In our electrophysiological experiments focal and bath application of gluta-

Talks

mann

, Susanne Neupert, and Carmen Smarandache-Well-

nor shape. Furthermore, immunocytochemical experiments using antisera
against serotonin revealed no co-localization with the intracellularly stained
coordinating neurons. Hence, these compounds could be excluded as putative neurotransmitters of ASCE and DSC. Using a combination of electrophyssingle cell MALDI-TOF mass spectrometry we were able to identify acetylcholine (ACh) as putative transmitter in both ASCE and DSC. Further experiments
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Olga Dyakova

Talks

Uppsala University, Uppsala, Sweden

in terms of their statistics. It has been shown that one of the second-order
statistics – the slope of the average amplitude spectrum (often called the
alpha-value) - of natural scenes has a peak around 1.2 [1, 2].
inhibited by a range of natural scenes and that this inhibition is strongly dependent on the alpha-value [2]. Moreover, using a trackball setup
age statistics [1].
-

ron tuned to the spatial amplitude spectra of natural scenes. Nat. Commun.
2. Tolhurst, D., Tadmor, Y. & Chao, T. Amplitude spectra of natural images. 12, 229–233 (1992).
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Neural development of non-visual multisensory integration in sighted and non-sighted individuals
, Karin Petrini1, Michael Proulx1 and Michelle de Haan2

1

1 Department of Psychology, University of Bath, Bath, United Kingdom
2 Developmental Cognitive Neuroscience Unit, Institute of Child Health, University College

Interaction with the world around us is part of our daily lives. In order to do
so in a meaningful way we have to get a precise and accurate representation of this world. Integrating information from multiple senses is known to
increase perceptual accuracy and precision. However, in typically developing
humans the ability to improve precision through integration of sensory cues

Talks

London, London, United Kingdom

delays in optimal multisensory integration can arise from sensory calibration
processes, whereby the more robust sense teaches the less robust sense.
But what if one sense is lost or absent – how does this impact the integration of information in the remaining senses? In this project I will investigate
whether blind and visually impaired individuals, who depend largely on their
remaining senses, develop optimal audio-haptic sensory integration at an
earlier age compared to healthy individuals or if this form of integration is
impaired due to disturbance of sensory recalibration during development.
By employing a ball size discrimination game I will gather behavioural as well
tween sighted and non-sighted individuals is essential to develop successful
is crucial to understand at what age blind children can gain from using both
senses, as earlier training and intervention might be possible and optimal.
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inhibition
Niels Niethard1, Masashi Hasegawa2, Takahide Itokazu2, Carlos N. Oyanedel1, Jan Born1,2, Takashi R. Sato2,3

Talks

many.

-

3 Japan Science and Technology, Tokyo, Japan

Sleep is characterized by unique patterns of cortical activity alternating between the stages of slow wave sleep (SWS) and rapid-eye movement (REM)
sleep. How these patterns relate to the balanced activity of excitatory pyramidal cells and inhibitory interneurons in cortical circuits is unknown. We investigated cortical network activity during wakefulness, SWS, and REM sleep
revealed a reduction in neural activity during SWS, compared with wakefulness and, unexpectedly, a further profound reduction in activity during REM
sleep. Two-photon imaging on local circuits showed that this suppression
during REM sleep was associated with reduced activity of pyramidal cells,
accompanied by activation of PV+ interneurons, but not SOM+ interneurons. PV+ interneurons most active during wakefulness were also most acthe cortical excitation/inhibition balance, with PV+ interneurons conveying
maximum inhibition during REM sleep, which might help shape memories in
these networks.
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the connection to working memory capacity

Working memory allows us to maintain and manipulate information online
that is crucial for behavior. Being of limited capacity, the ability to retain relevant information varies greatly between individuals. Studies have shown
that individuals with a high working memory capacity are able to disregard
distracting information in contrast to low-capacity individuals, who encode
distractors just like target stimuli. It thus seems that one key factor, which
distinguishes high-capacity from low-capacity individuals, is the ability to pri-

Talks

Alina Graf

the processing of the attended region and decreases the processing of the
surrounding areas. This regulation is particularly pronounced if there are distracting stimuli nearby the target stimulus. It has been shown that the magnitude of this so-called top-down modulation of retinotopic visual areas varies
robustly between individuals. We hypothesize that this attentional modulaity. We will therefore measure the individual visuo-spatial working memory
capacity of healthy young subjects. For the extreme high-capacity and the
extreme low-capacity individuals we will then assess the magnitude of the attention regulated top-down modulation of the retinotopic visual areas using
a visual paradigm in fMRI scan. The analysis will then show whether the abilmemory capacity.
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Emotional attention and chemosensory signals: how does
women and men?

Talks

Jonas Hornung1, Lydia Kogler1, Andreas Bartels2, Manfred Hallschmid3,
1
, Stephan Wolpert , Jessica Freiherr5,6, Birgit Derntl1

3 Institute for Medical Psychology and Behavioural Neurobiology, University of Tübingen,

Chemosensory signals play an important role in the social interaction of
many animal species. They signal danger, fear and sexual interest and are
emitted via glands in the skin. While the connection of odors and behavior is
chemosensory signals on social and emotional processes.
The chemosignal receiving most attention in this regard is a substance called
androstadienone (ANDR). This androgen steroid can be found in male sweat,
saliva and semen and has been shown to alter emotional processing in men
and women, i.e. under ANDR human subjects take longer to disengage from
emotional information like angry or happy faces. ANDR has also been found
increasing negative mood in men and increasing positive mood in women.
tractive under ANDR.
of emotional attention in healthy women and men.

-

vestigated. This project is novel as no other study before has taken this inof cognitive psychology (behavior), systems neurobiology (functional brain
imaging) and molecular neurobiology (hormone sampling, genotyping).
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toward health related information and emotion regulation

1 Neuroscience Department. Bilkent University. Ankara, Turkey
2 National Magnetic Resonance Research Center (UMRAM). Bilkent University. Ankara, Turkey
3 Psychology Department, Shahid Beheshti University. Tehran. Iran

Health anxiety refers to worries about an illness that may lead to the misinterpretation of bodily sensations as symptoms of a serious disease. Considering
the suggested role of interpretation bias in development and maintenance of

Talks

Mina Elhami Asl1,2, Ali Khatibi1,2, Mohsen Dehghani3

through reappraisal technics. However, the underlying mechanisms of these
changes are not well investigated and an interaction between these biases
and other cognitive processes, such as selective attention, are hypothesized
to play a role. Since negative appraisal of health related information will increase attention bias toward health-threatening stimuli, it seems interpretaanxiety.
Method: To study this hypothesis, 60 patients with health anxiety will be selected. These participants will be divided into three groups: Interpretation
to reduce clinician bias and increase the validity of the study, we are going
Before and after treatments, attention bias, emotion regulation and symptoms of all participants will be evaluated using Dot probe task, ERQ and HAI.
improvement in attention bias toward health threatening information. We
also expect this intervention increase positive emotion regulation strategies
such as cognitive reappraisal and reduce maladaptive ones including avoidance or suppression. This cognitive reappraisal will then lead to successive
down-regulation of anxiety about health.
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Postmetamorphic plasticity of the mushroom bodies

Talks

Björn Trebels1, Stefan Dippel2, Ernst A Wimmer2, Joachim Schachtner1

With its fully sequenced genome and the susceptibility for reverse genetics
based upon RNA interference (RNAi), Tribolium castaneum is best suited to
study the development and plasticity of the nervous system. While plasticity
can be provided by various mechanisms, we focus on ongoing cell proliferation in the adult brain. It is well established that neurogenesis persists in the
mushroom bodies (MB) of adult insects, including beetle T. castaneum where
neuroblasts giving birth to MB Kenyon-cells remain active for more than one
month after adult eclosion. To label cell proliferation in the adult beetle we
successfully adapted the 5-ethyl-2’-deoxyuridine (EdU) technique to living
beetles. Combined with immunohistochemistry against the glia-cell marker
reversed-polarity and the use of transgenetic lines expressing neuron- and/
blasts, determined their identity and counted the newborn Kenyon cells in
In several studies it was proposed that newborn neurons of MBs may play a
role during olfactory processing and learning. We combined the EdU-staining
with olfactory stimulation using the leaf alcohol cis-3-hexen-1-ol and again
determined the proliferation rate. Our data suggest at least two phases. Direct after adult eclosion, proliferation is independent from stimulation with
olfactory stimulation.
To further investigate MB plasticity, we plan to use other odors, including the
tion and knockdown of Orco via systemic RNAi.
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Neuronal correlates of social interactions in honeybees

So far no data exist about the neural correlates of social interaction in the
honeybee. We record from multiple mushroom body extrinsic neurons
during social interaction in a small functioning honeybee colony. The bees
cared for the queen, nursed the brood, guarded the exit, cleaned the hive
and foraged. The colony used the honeycombs as they would naturally. The
recorded animal is freely moving and interacts with colony members. The

Talks

, Inga Fuchs, Randolf Menzel

a lose nylon spring. The behavior of both the recorded animal and the hive
mates was monitored in infrared light by a video camera and tracked. Social
interactions were categorized and correlated with the neurons activities. Up
per animal. Spontaneous spike rates were lower than those of similar neurons in harnessed bees. Neural activity increases frequently during interacincreases suggesting that the neurons sense or controls the contacts with

include machine learning, are pursued to clarify whether the activity changes
are related to, for example, the origin of the approaching bee or the division
of labor within the bee colony. The highly variability of neural activity needs
further analyses.
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Talks

, Susanne Neupert

Biogenic amines represent a diverse group of neurotransmitters, -modulators
physiological processes and shaping behavioral patterns in organisms. Detection of biogenic amines by mass spectrometry from a small sample size
such as a single cell body is still a challenging analytical task. While a MALDITOF MS-based method for detection of neuropeptides on single cell level has
tion of smaller neurotransmitter such as biogenic amines is lacking to date.
Here, we introduce a robust and reproducible protocol by using on-plate
-

the detection of putative neuropeptides in the same sample set. The strategy

and TA, respectively.
Analyzes of individual dissected somata from two discrete tyraminergic/octopaminergic neuron populations, the VL cluster at the protocerebrum and the

ences in OA/TA expression on somata level to get a more detailed under[1] Neupert S, Fusca D, Schachtner J, Kloppenburg P, Predel R, 2012. Toward a single-cell-based
analysis of neuropeptide expression in Periplaneta americana antennal lobe neurons. J Comp
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An illustrative approach to metadata management
, Carlos Canova1, Jana Pick1, Lyuba Zehl1, Michael Denker1,

1
1,2

endeavors. These primary data, and subsequent data resulting from postprocessing steps, should always be accompanied by information about the
origin of the data. This information is typically recorded as metadata and is
essential for reproducible data analysis, for facilitation of the communication
between members of a project, and ultimately to support later accessibility
of recorded data. In neuroscience, and in particular experimental neurophysiology, the development of a common approach to metadata management is

Talks

1 Institute of Neuroscience and Medicine (INM-6) and Institute for Advanced Simulation (IAS-6)

We present here an easy-to-use approach for metadata generation for neutrate how we can apply a common metadata framework to store metadata
records. Our approach is based on odML (open metadata Markup Language),
i.e. a hierarchical XML-based metadata format which
was designed to represent complex metadata collections. However, both use
-

work. To overcome this challenge, we developed odML-tables, a
software solution that emerged from this observation and is designed to
bridge the gap between classical hierarchical representations of odML and
-

metadata management in the two use cases.
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Interactions between vestibular stimulation and locomotor corollary discharge in Xenopus laevis tadpoles
, Hans Straka2

Talks

1,2

Tadpoles of Xenopus laevis possess two mechanisms for gaze stabilization:

second, corollary discharge (CD) from the spinal cord causes compensatory eye movements during swimming. Previous studies have shown that no
VOR in the horizontal plane can be elicited during swimming, implying that
horizontal vestibular inputs are cancelled. However, the vertical VOR is not
(completely) cancelled. The present experiments aim to elucidate the details
of the interaction between the CD and the cancellation of the VOR: how spewere carried out in in-vitro preparations of Xenopus laevis, in which we remands, which represent the readout of the VOR. Natural linear stimulation
was employed to see whether the VOR from the otolith organs was cancelled

canals. Here, it appears that the interactions between swimming and vestibu-

somewhat suppressed, if not completely cancelled. Cancellation of vestibular
inputs by CD therefore seems to encompass all semicircular canals.
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vertical reference
Roman Goulard, Jean-Louis Vercher, Stéphane Viollet

Flying insects’ aptitude to perform hovering, automatic landing and tracking
tasks involves accurately controlling their head and body roll and pitch move[1] is still an open question. Visual and inertial feedback loops based on state
change compensation are well documented [2], but they can be submitted to
an error accumulation or a drift leading to instability. Therefore we focused
on the possible existence of an absolute vertical reference in insects.
ing insects has mainly been studied in terms of grounded animals’ tactile
orientation responses [3], but it has not yet been established whether hov-

Talks

Aix-Marseille Université, CNRS, ISM UMR 7287, Marseille, France

micro-gravity under various visual conditions. The insects’ free fall detection
and crash avoidance performances in various visual environments suggest
the existence of a multisensory control system based mainly on vision rather
control. We used a well-known paradigm in insects, the Dorsal Light Response
[1,5], which leads to the realignment of the head with a light source or an arrely only on vision but that it is probably combined with proprioception (i.e.,
measurement of head-body orientations by means of the prosternal organs
way to estimate a vertical reference [6].
[1] Hengstenberg, R. (1993). Multisensory control in insect oculomotor systems. Rev Oculomot
Kessler, W. (1975). The control of antennae lift movements and its importance on the gravity

(in revision).
(2015). Behavioural evidence for a visual and proprioceptive
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Head-body-coordination in walking Drosophila
melanogaster

Talks

Kristina Corthals

Due to the small stereobasis and interocular overlap, most insects lack stereoscopic vision. Therefore, other cues for distance estimation become prevalent as for example the retinal image shift by self-motion. During translational movements, close objects will travel faster across the retina than distant
ones, whereas during rotational movement all objects move with the same
speed. Therefore, only translational movements provide distance information1. Insects overcome this problem by using a saccadic strategy, which consists of very short and fast rotations, called saccades2,3, that disrupt long

Here, we show that walking Drosophila melanogaster perform body sacwas also paired with the absence of haltere movement during walking, which
seems to coordinate head movement in other insects. Modeling of the visual
only marginally.

(1975).
(1977).

task.
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Remember the route between home and work

Central-place foragers, such as bees and ants, travel back and forth between
food locations and their nest. To reach their goal they tend to follow idiosyncratic routes. Several visual mechanisms underlying route learning and following have previously been proposed. However one may follows a route
without remembering at each decision point, the direction to go. Indeed

Talks

Olivier Betrand, Martin Egelhaaf

points are encountered along the route. For example, in cluttered environments the animal does not need to remember decision points when the

the environment (e.g. avoiding collision), or other properties (e.g. the shape
of objects). If animals are displaced from their learned course, e.g. by a gust
of wind, they need to regain it by some search strategy. Is it therefore safe
be used? These questions are addressed here by a graph representation of
virtual environments. We found that it is recommended to learn most of the
route. Moreover, the closer the animal is to its route – but not on the route –
the more important it is to learn the route entirely. Finally, we found that the
memorize most of the route not to stay lost.
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Spatial navigation tasks often require the ability to memorize the location of
a goal often using sensory information from multiple sources. Information
about movement and posture of the body can originate in the senses of the
human body. External reference points, such as landmarks or beacons, however, convey information about the spatial position of the individual in given
surroundings. Landmarks are ambiguous, though, if they are not unique or
accuracy and precision in human navigation?
pants learned the position of a goal, determined by a number of landmarks.
Participants were then relocated to a new position and had to return to the
goal location. We tested the performance (a) with blindfolded participants
and auditory landmarks and (b) seeing participants in a virtual-reality setup
with visual landmarks.
We found that participants were unable to resolve the ambiguity of auditory
landmarks in order to locate the position of the goal when the landmarks
the participants’ performance is closely linked to the ambiguity of the landmarks. We believe that humans could use a method called template matching, which is a well-studied mechanism in insects, to locate the position of
the goal. Humans could also learn individual landmarks and compare their
useful landmarks. What homing strategies are used when humans are uncertain about the information available?

34

Bielefeld 2016
Haptic shape adaptation is not object dependent
Catharina Glowania1,2, Loes C.J. van Dam2,3, Sarah Hanke, Marc O. Ernst 2
1 Cognitive Interaction Technology — Center of Excellence, Bielefeld University

When touching a slanted surface, the impression arises that after a period
of time the surface appears less slanted or even level (adaptation). If subsequently presented with a physically level surface, this surface will be per-
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shape perception, however, relies on both posture information as well as
cutaneous (touch) information. The question arises whether haptic shape
adaptation is object or posture based. If haptic adaptation is object-related it
should only occur if an object is actively touched. Posture adaptation should
during adaptation.
To address this question, participants adapted to a virtual slant using the
actively touching the surface (object present) in a second condition, particiditions to equal extents, regardless of whether an object was present or not.
This indicates that haptic shape adaptation can be fully explained by posture
adaptation (proprioception). This implies that object constancy heavily depends on previous postures being similar.
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Daniela Buchwald

Object recognition describes the ability to identify objects and their physical
properties. Although the correct recognition of objects is an important task
for most animals, especially with regard to manipulation and interaction, the
exact representation of such object recognition in the brain has not yet been
extensively studied. Likewise, it is unknown whether grasping for visually and

In my project, we explore these object representations in the brain of rhesus
macaques. The monkeys perform a grasping task, in which they have to lift
objects. These objects were either perceived visually or tactually beforehand.

enlightened for a short time, before the monkey has to grasp it in the dark.
While the animal performs this task, we record from the brain areas F5, AIP,
M1, S1 and S2. These regions are related to the planning and execution of
grasping movements and to visual and tactile perception of objects and are
therefore relevant targets for the electrophysiological recordings in this project. Importantly, the neural signals in both tasks will be compared to deter-

These experiments will shed new light on visual and tactile object recognition
and its use for grasp motor planning.
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Braintracking. How do we get an alternative
communication tool?
Dirk Koester, Thomas Schack

Interaction with machines is more and more common. The communication
er body language, or especially to communicate with machines, keyboard
entries. All this methods interrupt your situation. Also for using supporting
machines or robots for handicapped people, this methods are sometimes
hard to use and also show a very obvious use of supportive techniques. An

Talks
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This method is more or less independent from languages or personal abilities regarding normal communication advantages, and because of this indelanguages or disabilities.

ferent types of objects in a real life environments, to provide useful information for human machine interactions.
Because we want to use this technique in real life situations we want to invesrelated potentials. That’s is why we wanted to use events which are produced
relevant objects compared to irrelevant objects. These results give us a neurocognitive signature of task-relevance in real life situations.
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able and plastic, the past decades of research have mainly focused on the

cations of the intrinsic excitability, notably within the dendritic compartment,
have been demonstrated to importantly modulate the synaptic plasticity and
the processing of signals from dendrites to the soma. Alterations of the intrinchannels, notably the potassium channels, expressed along the dendrites.
Thus, this project aims to (1) determine the relevance of dendritic intrinsic
potassium channels in the regulation of dendritic intrinsic properties.
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Multisensory integration of both ON and OFF-stimuli via correlation detection
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Inga Fuchs,

Poster

Behavioral science can be accelerated greatly by the use of digitally controlled
devices capable of measuring relevant parameters and, if necessary, interact
with the experiment. Those machines can be bought and they can do things
in an implemented way. They are however neither cheap nor as adaptive as
they should be. The focus of this poster is to demonstrate how to overcome
the rather small barriers in order to develop their own machines. Recently,
open hardware projects like the Arduino or the Raspberry Pi draw enormous community coding and building elements that can be fused together to
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of projects that are documented well in the internet, mostly by tutorial videos
including component lists and code. Here we present a number of simple
suggestions how to build yourself helpful devices for your behavioral and
neurophysiological experiments.

Bielefeld 2016
Detecting synapses to understand a coordinating network
CR Smarandache-Wellmann

hemisegment forming a coordinating circuit. One ascending (ASCE) and one
descending (DSC) coordinating neuron encode the information about the
status of their home module and project it to the other ganglia. A nonspiking neuron, Commissural Interneuron 1 (ComInt1), decodes this information
transmitted by three neighboring coordinating neurons with a gradient of
Here we want to investigate if the gradient of synaptic strength is due to
the morphology of synaptic contacts. For these experiments, ComInt1 and

Poster

are coordinated in an anteriorly proceeding metachronal wave. Each swimmeret is innervated by neurons from its own module, containing a central

boutons of the coordinating neurons on ComInt1 were marked immunohistochemically with Anti-Synapsin.
The axons of the coordinating neurons run dorsally, parallel to the midline
through each segment. ComInt1 has its soma in one hemisegment, sends its
primary neurite dorsally over the midline to the lateral neuropil on the contralateral side. Additionally ComInt1 has one ascending and one descending
dendritic branch parallel to the midline and to the axons of the coordinating
neurons.
ized presynaptic boutons with an intracellular stained axon. The colocalizations were dorsally all along and strictly parallel to the midline of the ganglion. These colocalizations do not yet explain the three distinct sizes of EPSPs
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which contribute to the formation and maturation of synapses in both vertebrates and invertebrates, ensuring stable and correct connections between
nerve cells. Mutations of neuroligin encoding genes in humans have been
associated with the so called autism spectrum disorders (ASDs). ASDs are

Poster

genes.
-

mance using a custom software. Furthermore, we wanted to analyse if any alin the inability to acoustically perceive courtship songs or aggression sounds,
with electrophysiological recordings of the auditory system.
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Walking animals constantly have to adjust their leg movements to a given
-

of the curve walking animal. Flexion signals from the Femur-Tibia (FTi-) joint,
reported by the femoral chordotonal organ (fCO), induce reinforcement of
the Flexor tibiae more often on the inside than on the outside.

Poster

outside leg generates large amplitude, longitudinally directed stance movements, whereas the inside leg generates small amplitude stance movements

stepping.
To answer this, we stimulated the middle leg fCO with a large range of stimulus velocities, amplitudes of FTi-joint movement, and starting angles, while
recording tibial motoneuron and muscle activity in curve walking animals.
Our results show that the occurrence of movement reinforcement during
ly dependent on starting angle and the velocity of FTi-joint movement (cf.
Bässler,1988). However, the thresholds for eliciting the response are lower
for the inside leg. It is quite conceivable that during curve stepping such differences in processing of tibial movement signals support leg kinematics
we currently perform intracellular recordings from tibial motoneurons and
premotor interneurons (cf. Driesang and Büschges, 1996).
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The function of nervous systems is based on the interaction of neuronal
networks. These are built of neurons with individual activity patterns that
together regulate and coordinate complex movements and behavior. To unmeret system. Swimmerets are four pairs of abdominal limbs that move
well-coordinated, in alternating power- and return strokes. Each hemiganglion possesses a similar subset of neurons that drive this movement. This is
three coordinating neurons and motor neurons (MNs). When the system is
active, all of these neurons show membrane potential oscillations (MPOs), but
with distinct activity patterns. Despite our good understanding of the cellular
components and synaptic contacts among them, the intrinsic mechanisms
that enable the individual activity pattern remain unknown. We performed
single electrode current- and voltage-clamp recordings from dendritic aborizations of the neurons in the isolated abdominal nervous system of the

no evidence of the hyperpolarizing activated cation current (IH). This is remarkable since it was shown in other systems to be important in generating
MPOs. This led to further investigations regarding the origin of the MPOs.
After application of channel blockers against the high voltage activated calpersistent sodium current INaP (Riluzole) we could observe an altered ability of the system to produce a steady and coordinated motor rhythm. We
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ing locomotion. The general network properties of the system and the coorof descending input from the brain on the coordination of the swimmeret

both sides of the nervous system in the same manner. Rhythmic activity was
initiated or terminated bilaterally to the same extent. In contrast, asymmetric
rhythmic activity (i.e. rhythmic activity solely ipsilateral to the stimulated axon
intact crustaceans this behavior is known as a righting response of the swimmeret system due to spatial movements of the animal. Bath application of
carbachol, a nicotinic and muscarinic analog of acetylcholine that increases

Poster

In this comparative study separated axon bundles in the connectives of the
abdominal nerve cord were stimulated electrically. Stimulation induced and
terminated rhythmic activity in inactive and active preparations, respectively.

the side of the abdominal nerve cord that was contralateral to the stimulation side. This suggests that the ipsilateral or bilateral initiation of swimmeret
movements depends on the system’s excitation level.
With increasing stimulation frequencies the period of the evoked rhythmic
activity decreased and more motor neurons were recruited. These results, in
addition with intracellular recordings of motor neurons during sub-threshold
stimulations, give evidence that both the swimmeret motor neurons and prby descending input.
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In the developing brain training-induced emergence of direction selectivity
and plasticity of orientation tuning appear to be widespread phenomena

Poster

Moreover, short-term plasticity of orientation tuning in the adult brain has
been demonstrated in several species of mammals. However, it is unclear
whether neuronal orientation and direction selectivity in non-mammalian
oped brain. To address this question we analyzed motion tuning of neurons
and direction selectivity was enhanced by adaptation, responses of previously orientation-selective neurons were sharpened and even adaptationinduced emergence of selectivity in previously non-selective neurons was obrelative distance between the previously preferred and the adaptation direction. In those neurons, in which a shift of the preferred orientation or direction was induced by adaptation, repulsive shifts (i.e., away from the adapter)
induced adaptation that emerged from our study was that repulsive and attractive shifts can occur within one brain area, even with uniform stimuli.
adapting and the initially preferred stimulus direction. Our data indicate that,
even within the fully developed optic tectum, short-term plasticity might have
an important role in adjusting neuronal tuning functions to current stimulus
conditions.
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Grasping Re-planning Interferes with Working Memory
during the Maintenance Process: Neurophysiological
Evidence
Rumeysa Gunduz-Can1,2, Thomas Schack1,2,3, Dirk Koester1,2

task paradigm which required performing the verbal and visuospatial version
of a WM task being embedded in a grasp-to-place task. To investigate the
neuro-cognitive costs of implementing a new movement plan for WM, 30%
of the trials required re-planning of the ongoing grasping movement. Therefore, the present study rested on a 2 (WM domain: Verbal and visuospatial)
x 2 (Movement planning: Pre-planned and re-planned) within subject design.
The event-related potentials (ERPs) were analyzed separately for encoding,
maintenance and retrieval WM processes.
tion and in the re-planned condition for both domains. There was no interaction for encoding and retrieval processes. Behavioral results also supported

Poster

The present study focuses on the neuro-cognitive mechanisms behind manteractions between working memory processes (encoding, maintenance, re-

in the re-planned compared to the pre-planned condition.
Here, we showed the initial characterization of neurophysiological interaccosts of grasping re-planning for the maintenance process of both verbal
ther neurophysiological investigations of cognitive mechanisms of manual
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Saccadic eye movements provide an opportunity to study closely interwoven
perceptual, motor, and cognitive changes during ageing. We aimed to study
tematic foveal endpoint errors.

Poster

We investigated adaptation in a double step paradigm. Subjects had to make
saccades to a target at 10 deg eccentricity which was displaced to 7.5 deg
after saccade onset. Adaptation was embedded in a baseline and a post-adaptation epoch without manipulation of target position. We compared per-

tial function to the saccadic gain data.

-

All observers showed saccadic adaptation. At the end of the adaptation period, the average saccade gain was reduced to 0.86 relative to 1.00 during the

adaptation phase processes at the beginning of the adaptation, possibly due
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Emmanuel Antwi-Adjei

Memory consolidation theory categorized memories in relation to whether it
resists an amnestic treatment, or not. The Drosophila aversive odour-learncue- the conditioned stimulus (CS)- after it has been presented in combination with an electric shock i.e., the unconditioned stimulus (US). However,
solidated memories, i.e., long-term memory (LTM) and Anesthesia-resistant
memory (ARM).
Bruchpilot (Brp) is a ubiquitous presynaptic active zone protein which is

necessity of Bruchpilot in the formation of the consolidated part of memory
factory circuit.

Poster

vesicle release particularly at low stimulation frequencies. Thus, transgenic

certain pattern of conformity which depended on whether they were phaselocked or not. This phase locked phenomenon spanned from the antennal
lobe local interneurons (LN2), and then further elicited in the Projection neurons and the mushroom body.
Lechner HA, Squire LR, Byrne JH. 100 years of consolidation–remembering Muller and Pilzecker
Tanaka NK, Ito K, Stopfer M. Odor-evoked neural oscillations in Drosophila is mediated by widely
branching interneurons
ophila
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Martin Müller1,
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2

Poster

Navigation in cluttered environments is an important challenge for animals
and robots alike and has been the subject of many studies trying to mimic
and explain animal navigation performance with parsimonious and energy
(ALV) model, where the information contained in panoramic images is characterised by a two-component vector, which can subsequently be used to
generate a homing direction for navigational purposes. This approach is very
putation and memory and could thus plausibly be represented in the insect
nervous system. We could show that an agent using the ALV algorithm for
navigation will, moreover, implicitly avoid obstacles, and therefore does not
require another dedicated collision avoidance method.
To further explore the possibilities of this type of homing strategy, we investigated the performance of a skyline-based ALV variant using systematic gridperformance strongly depends on the location of the target in the environment. These results highlight the importance of proper nest placement for
successful homing as well as showcasing the general applicability of such a
skyline-based approach.
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A fast, local, load-based mechanism for inter-leg coordination
in freely walking insects
Chris J. Dallmann1,2, Thierry Hoinville1,2, Josef Schmitz1,2
1 Department of Biological Cybernetics, Faculty of Biology, Bielefeld University, 33615 Bielefeld,

ground only after another leg has touched down to take over its load. But
how does a leg “know” when another leg has touched down? The properties of vertebrate and invertebrate load sensors suggest a smart and fast
mechanism: The supporting leg detects another leg’s touchdown by sensing
the resulting reduction of its own load due to mechanical coupling. Here,
we demonstrate the plausibility of this putative mechanism in freely walking
stick insects, using a combination of motion capture, ground reaction force
measurements, electromyography, and modeling. First, we show that the insect’s load sensors (campaniform sensilla) can reliably encode the unloading of the supporting leg during walking. Based on joint torques, we predict
that two sensor groups on the proximal part of the leg change their activity
with the onset of unloading. Second, we show that the onset of unloading
is linked to the loading of the posterior leg: (i) Unloading is closely preceded

Poster
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supporting leg is activated only after the unloading onset. We conclude that
touchdowns of neighboring legs can be sensed locally through mechanical
coupling and thus help to coordinate legs adaptively during walking. As other
this coordination mechanism might be used to similar advantage across animals.
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Finding back the nest is one of the most important tasks of a bumblebee to
ings of the nest entrance.
tational components of their motion to a brief time interval called saccade.
During intersaccadic intervals head rotations were previously concluded to
be either negligible, which facilitate the extraction of distance cues relative to
the bee (Boeddeker et al. 2015) or to be small, but actively controlled by the
bee to allow for gaining distance information relative to the nest (Riabinina et
corded with two high resolution cameras. This arrangement facilitates recon-

saccades. Analyzing the location of these points in the arena and their retinal
displacement during intersaccadic intervals provides information about their
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arranged tangentially along concentric circles around the sun. This pattern
depends directly on the sun’s position in the sky and may be used to determine geographic directions.
Specialized photoreceptors in the dorsal rim area of the compound eyes are
sensitive to the plane of oscillation (polarization) of light. The central complex plays a key role in the integration of this information: Parallel pathways
innervate the protocerebral bridge as well as the lower and upper divisions
of the central body in the locust brain. Within the central complex, columnar and tangen-tial neurons establish connections between and within the
neuropils. The protocerebral bridge is innervated such that E-vector orientation is represented topographically, mapping 180° variability over each brain
hemisphere. While the E-vector tuning of the involved neuron types is relalarized light stimuli have not been determined yet.

Poster

The desert locust Schistocerca gregaria is able to perceive the polarization

light sensitive neurons of the central complex while presenting blue light

reconstruction of anatomical relationships. We found that individual colummight indicate that the protocerebral bridge topography maps the solar azimuth over the complete horizon around the animal.
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Jinglin Li1,2, Martin Egelhaaf1,2

behavioral contexts. The relative distance to surrounding objects can be ex-

Poster

Retinal image motion is computed by an array of retinotopically arranged
motion detection circuits in the 2nd neuropile of the insect visual system.
The output of these motion detection circuits is spatially pooled by a cluster
-

abrupt change in velocity occurs, the sensitivity to the change is maintained
or even enhanced over time. Further experiments suggested that the moconsequence of adaptive processing mainly at the level of the local motion
detection circuits.
We hypothesize that this local motion adaptation can enhance spatial inforhypothesis on the basis of computational modeling and developed a novel
adaptive model of the local motion detector, which is based on the same
adaptive principle as can account for brightness adaptation in photoreceptors. This adaptive model can account for various adaptive features observed

This model will allow us to further validate our hypothesis about the func-
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On the role of vision and gravity in head-body coordination
José Monteagudo1,2, Jens Peter Lindemann1,2, Martin Egelhaaf1,2
1 Department of Neurobiology, Bielefeld University
2 CITEC (Cluster of Excellence Cognitive Interaction Technology)

Most animals try to keep their visual systems horizontal during locomotion
and show compensatory head movements to achieve this. In walking animals
the orientation of the body is constrained through its direct leg-based contact with the often uneven walking substrate, making head-body coordina-

ing. We recorded freely walking animals and reconstructed the orientation
of head and body while approaching an object in a cylindrical arena. In our
experimental analysis, gravitational and visual cues available to the animal

Poster

important cues for most animals to determine the orientation of their surroundings and thus of their visual systems. We investigated how these cues

presence of visual cues reduce head rotations compensating for gravity, if
they are aligned with the orientation of the ground, or enhance them, if they
are congruent with the direction of gravity.
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navigating through cluttered environments. A source of spatial information

Poster

motion. There are a variety of motion sensitive neurons in the insect brain
that may accomplish this task.
We recorded from one such neuron, called H1, which spatially pools over
a large array of local elementary motion detectors (EMDs). We stimulated
one eye with videos depicting translatory movement along a straight path in
environments of varying spatial complexity. To vary the number of stimulated EMDs and, therefore, examine the consequences of spatial pooling onto
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sponse was then examined.
As the responses to simulated motion in simple environments show, spatial
information intrinsic to EMD responses is still apparent after spatial pooling.
The relationship between neuronal response and distances in naturalistic
environments is less directly apparent. Correlations still reveal the nearness
to be the strongest driving force of the cell response when compared to contrast or brightness. A systematic search for the distance represented best by
the cell response also highlights the importance of close objects.
We therefore conclude that the neuronal response at the EMD level depends
on multiple parameters characterising the visual scene. However it is dominated by distance when close objects are present. EMD responses might
therefore extract the spatial information necessary to perform spatial vision
tasks such as collision avoidance.

Bielefeld 2016
Passive versus active sensing: a giant descending interneuron in a stick insect conveying information about antennal
movement.
, S. Shuichi Haupt1, and Volker Dürr1, 2

1, 2

thoracic ganglia. For example, the contralateral on-type velocity-sensitive
neuron (cONv) encodes contralateral antennal joint angle velocity but also
responds to low amplitude substrate vibration. How can cONv reliably enspontaneous activity and how does it respond depending on the behavioural
state of the animal and the mode of stimulation (movement or vibration)?
These questions were studied by electrophysiology and antennal motion
tracking in otherwise stationary animals. Substrate taps at a rate comparable
to stepping during walking are reliably encoded by a single spike per tap,
while suppressing spontaneous (i.e., irregular) spike activity. Thus, the presence of substrate vibration may improve the encoding of antennal moveable, strong and velocity-dependent. However, spontaneous activity of cONv
is unchanged or even suppressed during active transient or rhythmic explor-

Poster

Stick insects use their antennae to continuously search and sample the environment ahead during walking. Carausius morosus executes aimed front
leg movements towards obstacles shortly after tactile localisation by its antennae. The information required for this behaviour could be conveyed by

to interrupted active movement, cONv could serve as as a reliable antennal
contact detector under behaviourally relevant conditions.
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adaptation). This study addresses the impact of adaptation on haptic perception of softness. We conducted two experiments in which in every trial participants compared two silicon rubber stimuli (reference and comparison).

Poster

tion condition) participants indented repeatedly a third stimulus (adaptation

rather hard (0.32 mm/N) the other rather soft (0.67 mm/N). In both experiments we used as adaptation stimuli one harder, one softer and one stimulus with approximately the same compliance as compared to the reference.
A forth adaptation stimulus was chosen to match the physical distance to the
reference of one of the other adaptation stimuli. In a baseline condition both
Equality (PSEs) of the reference stimuli to corresponding sets of comparison
stimuli. After adaptation, PSEs shifted as a function of the compliance of the
adaptation stimulus in both experiments. The references were perceived to
be softer after adaptation to a harder stimulus and harder after adaptation
to a softer stimulus as compared to the condition without adaptation. These
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Enhancing Golf Putting Performance by Neurofeedback
Train
Dylan Ming-Yang Cheng

Neurofeedback training (NFT) is a technique to improve the brain’s function-

performance. We hypothesized that pre-elite golfers would exhibit enhanced putting performance after SMR NFT. The increased SMR power
after training would be a result of improved focused attention which
may reduce the irrelevant motor information processing in the sensorimotor cortex. Method: Sixteen pre-elite golfers were recruited and randomly
assigned into either an SMR or a control group. Participants were asked to
tervention (8 sessions). Results: Our results showed that the neurofeedback

Poster

(SMR) activity has been related to the adaptive focused attention during
skilled action execution. However, few studies have bridged the causal link
between SMR activity and sports performance. This study investigated

that the higher SMR power mainly presented at the sensorimotor area and
group after training. Furthermore, the neurofeedback group exhibited a
day-to-day learning curve in which they improve the ability to control the
power during action preparation and for enhancing golf putting perforproved focused attention which can induce superior putting performance.
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HECTOR is a HExapod Cognitive auTonomously Operating Robot. The goal of
this project is to provide HECTOR with reliable information about the outside
world and his internal states.
Autonomous systems regularly come with multiple sensors for vision, tactile information and proprioception. These and other sensors are providing
complementary and redundant information. For control, information from
internal and external sensors has to be combined uniquely.
However, information uncertainty from sensor noise, inaccuracy, and ambicomplicated due to the uncertainty undergoing permanent changes while
acting in the world, making continuous updating necessary.
Furthermore, in a miscalibrated redundant system, the problem of error asestimation and optimisation of the integration strategies. Multisensory integration and recalibration processes in humans, as well as their comparison
to ideal observer models have been studied extensively. Still, it is largely unknown how uncertainty is estimated online for establishing correspondence,
or for recalibration and optimally integrating multisensory information.
Just like any animal, HECTOR is equipped with vast sensorization providing
the necessary information both for the low-level control of the legs movement and their coordination as well as the high-level control of the body motion. The sensors mimic biological sensory modalities such as proprioception (joint-angle sensors), a vestibular system (accelerometers, gyroscopes),
touch (load/strain sensors), and vision (insect-like camera system).
Each sensory subsystem delivers only imprecise and sometimes even inaccurate estimates about the state of the own body and the external world. Intemore precise and robust.
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Multisensory integration of both ON and OFF-stimuli via
correlation detection
Mehmet Aykut Kurt and Corinna Osterbrink1, Cesare Parise1,2,
1

Multisensory integration is a process whereby the brain selectively inte-

into whether signal intensity or changes in intensity are preserved.
We presented audio-visual stimuli while parametrically varying the time lag
creased in intensity (ON-stimulus) or decreased in intensity (OFF-stimulus) in
combinations. In the second experiment the intensity changed periodically.
Participants were asked to perform a temporal order judgement and a simultaneity judgment. Results showed that subjects could accurately perform
the given tasks regardless of the polarity of the intensity changes in sound
and light.
To account for these results, we propose a revised multisensory correlation

Poster

study we proposed a new model for multisensory integration inspired by
the Hassenstein-Reichardt detector which detects and integrates redundant
information from vision and audition. Here we investigate how unisensory

parameters, our revised model closely replicated the empirical results, thus
demonstrating its capability in making accurate predictions of human behaviour in a variety of psychophysical experiments. Furthermore, the model suggests that multisensory processing discards intensity information, but represents event timestamps.
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NeuroDoWo
Wednesday

Thursday
9:15
9:30

Talk Session (1 - 4)
10:30
11:00

Plenary Lecture

James Poulet
12:00

Lunch (Mensa)

13:30

Hostel Check-In
from 15:00 - 22:00

Talk Session (5 - 8)
15:00
15:00

until 16:30

Registration

Poster Session (even)

16:30

Welcome Address
16:45

17:00

Plenary Lecture

Martin Egelhaaf

19:00

19:00

BBQ (CITEC)
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Talk Session (9 - 12)

Dinner (CITEC)

Bielefeld 2016
Friday
9:15

Saturday
Hostel Check-Out

9:30

Talk Session (13 - 15)

until 9:00 am

10:30
10:45

Talk Session (16 - 19)
12:00

Lunch (Mensa)

14:00

Talk Session (20 - 21)
15:00
15:00

Poster Session (odd)

16:30

Plenary Lecture

Albert Newen
19:00

Awards
+
Next NeuroDoWo

Dinner (Downtown)
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