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dendrites, action potentials are generated in the axon, a cell  

process,” says Christian Leibold, leader of a study that also  

involved the participation of Benedikt Grothe, and Felix Felm y  

from  the Bernstein Center and the Bernstein Focus Neuronal  

Basis of Learning in M unich and the LM U M unich.

But how sustainable is the spatial separation? In their study, 

the researchers m easured the axons’ geom etry and the thres-

hold of the corresponding cells and then constructed a com pu- 

ter m odel that allowed them  to investigate the effectiveness of 

this spatial separation. The researchers’ m odel predicts that 

depending on the situation, neurons m ay flexibly adapt their  

m ode of operation. At low input frequencies, they generate m ost 

outgoing action potentials close to the cell body. Following in-

hibitory or high frequency excitatory signals, the cells produce 

m any action potentials m ore distantly. This way, they are highly 

sensitive to the different types of input signals — and thus allow 

us to perceive both sm all and large acoustic arrival tim e diffe-

rences well, and thereby localize sounds in space.
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How nerve cells flexibly adapt to 
acoustic signals

Did the bang com e from  the front or from  the right? In order  

to localize sound sources, nerve cells in the brain stem  evalua-

te the different arrival tim es of acoustic signals at the two ears. 

Being able to detect tem poral discrepancies of up to 10 m il- 

lionths of a second, the neurons have to becom e excited very 

quickly. In this process, they change the electrical voltage 

that prevails on their cell m em brane. If a certain threshold is  

exceeded, the neurons generate a strong electrical signal— a 

so-called action potential— which can be transm itted efficiently 

over long axon distances without weakening. In order to reach 

the threshold, the input signals are sum m ed up. This is achieved 

easier, the slower the nerve cells alter their electrical m em brane 

potential.

These requirem ents— rapid voltage  

changes for a high tem poral resolution  

of the input signals, and slow voltage 

changes for an optim al signal integration 

that is necessary for the generation of an 

action potential— represent a paradoxical 

challenge for the nerve cell. “Nature sol-

ved this problem  by spatially separating 

the two processes. W hile input signals 

are processed in the cell body and the 

A neuron in the brain stem , that processes 
acoustic inform ation. Depending on the situa-
tion, the cell generates action potentials in the 
axon (thin process) either close to or far from  
the body.
©  Felix Felm y, 2014

Lehnert S, Ford M C, Alexandrova O, Hellm undt F, Felm y F,  

Grothe G & Leibold C (2014): Action potential generation in an 

anatom ically constrained m odel of m edial superior olive axons. 

Journal of Neuroscience, 34(15): 5370— 5384.

doi: 10.1523/jneurosci.4038-13.2014 



Research data for everyone

Are there researchers who voluntarily share their com ple-

te, raw data sets online before even having evaluated the data  

them selves? Until som e tim e ago, this was unthinkable. Even 

today, m any scientists shy away from  perm issive data sha-

ring before their results are published— helping strengthen 

their professional reputation. M agdeburg psychologist M ichael  

Hanke from  the Otto von Guericke University M agdeburg has  

now em barked on a different route altogether with Jörg Stadler 

from  the Leibniz Institute for Neurobiology and colleagues. They 

will publish the m ost com prehensive set of raw brain im aging 

data on natural language processing in the inaugural issue of the 

new open-access journal Scientific Data of the Nature Publish-

ing Group. It is already freely available for analyses from  the  

website http://www.studyforrest.org. 

“W e have received funds from  the Federal M inistry of Edu- 

cation and Research to collect data. Now we see it as our duty  

to m axim ize the im pact from  this research for society,” Hanke  

explains, whose project was funded in the fram ework of a  

Germ an-US-Am erican Collaboration within the Bernstein Net-

work. The brain researchers will now receive professional ack-

nowledgem ents through citations of their data article. 

This open science approach has the advantage of accelera-

ting progress in science. Com peting research labs can sim ulta- 

neously work on a subject without obstructing other scientists’ 

research plans through delaying the publication of data sets. 

Also, when scientists are asked to share data, they do not need 

to laboriously reconstruct past data collections— som e inquirires 

are m ade years after the first publication— since the raw data 

have already been prepared for sharing. This saves tim e and  

cost, which can be used to further scientific developm ents.

The published M agdeburg data set focuses on the process- 

ing of acoustic stim uli. In the study, participants listened to an 

audio m ovie of the classic feature film  Forrest Gum p. M ean-

while, their brain activity was m easured using functional  

m agnetic resonance im aging (fM RI) as it processed language, 

m usic, em otions, m em ories, and visual im agery. Thus, the re-

cordings do not isolate a single aspect of brain function, but in- 

stead reflect the real com plexity of inform ation flow in every-

day listening experiences. In addition to the fM RI data, the sci-

entists provide com prehensive anatom ical descriptions of the 

participants‘ brains, as well as m easurem ents on breathing and 

heartbeat. These help indicate the portions of the film  when the 

listener was m ore excited or relaxed.

W ith these data, it is possible to study em otion processing 

during listening experiences— or analyze com pletely different 

research questions. Besides Hanke, at least two other research 

groups in England and Australia are currently evaluating this 

data. He does not know their specific lines of inquiry, howe-

ver, there is one thing he is positive about: “professionals from   

other disciplines— such as engineers— have a very different ap-

proach to our data while also possessing the required skills to  

optim ally analyze them  for their own use.” In order to pro- 

m ote such inter-disciplinary research the M agdeburg Center for  

Behavioral Brain Sciences has sponsored an award of 5000 EUR 

for the best use of the published data set.

Hanke M , Baum gartner FJ, Ibe P, Kaule FR, Pollm ann S, Speck O, 

Zinke W  & Stadler J (2014): A high-resolution 7-Tesla fM RI dataset 

from  com plex natural stim ulation with an audio m ovie. Scientific 

Data, 1: 140003.

doi: 10.1038/sdata.2014.3
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A gam e of ping pong for the eyes

Have you ever tried to keep your eyes still while looking  

out the window of a m oving train? It does not work: our eyes  

m ove involuntarily without a break. Scientists led by Stefan 

Glasauer at the Bernstein Center and LM U M unich in collabora- 

tion with colleagues from  the W ashington National Prim ate 

Research Center at the University of W ashington in Seattle are 

now unraveling the basis of this so-called optokinetic reflex:  

there are certain brain cells encoding both the speed of the 

landscape and the eye m ovem ent.

Enjoying the landscape when traveling by train— while 

this activity sounds like pure relaxation, in reality, it requires 

m axim um  perform ance of our eyes’ m otor system . To prevent 

blurring of the passing im age, our eyes need to follow the 

environm ental pace with m any repetitive brief m ovem ents. The 

M unich scientists describe that neurons in the posterior parietal 

lobe play an im portant role in the conversion of the landscape 

stim uli into a control signal for the eye m uscles.

“By m eans of electrophysiological recordings, we could show 

that nerve cells of the so-called M STd area com bine inform ati-

on about the m otion of the visual stim ulus on the retina with  

the eye m ovem ent speed,” Lukas Brostek— first author of the  

study— explains. The way how this is done clearly differs from  

cell to cell— hereby enabling the generation of com pletely new 

signals. Using com puter m odels, the researchers dem onstra-

ted that the observed distribution of signal com binations cor-

responds exactly to the one required to calculate the velocity of 

the am bient scene. This is the inform ation the brain ultim ately 

requires to control eye m ovem ents.

Several areas of the brain are involved in the control of 

the optokinetic reflex. The necessary inform ation processing 

includes essentially three steps: In a first step, the speed of a 

visual stim ulus on the retina is calculated. In a second step, the 

proper eye m otion is com bined with this inform ation to obtain  

the environm ental velocity. This is the process, the researchers 

were now able to localize in the brain. “The neurons we 

have recorded from  provide the basis for the final step— the 

unconscious control of eye m uscles. Hereby they ensure that  

our eye m ovem ents m atch the environm ental m otion and 

that we can recognize a passing scenery instead of seeing it  

blurred,” Glasauer says.

Brostek L, Büttner U, M ustari M J & Glasauer S (2014): Eye velocity 

gain fields in M STd during optokinetic stim ulation. Cerebral 

Cortex, published ahead of print January 27

doi: 10.1093/cercor/bhu024
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Bernhard Seeber

A sim ply furnished  

room  with a plain stool in  

its center. It is surrounded  

by 96 sm all loudspeakers  

m ounted on tripods, which  

form  a closed and com ple-

te circle. The m ost diverse 

sounds em erge from  them . 

Dark curtains cover the 

walls of the room  and sup-

press the feeling of space. 

Bernhard Seeber stands in  

a hearing laboratory: a vir- 

tual acoustic cham ber. “I 

am  investigating sound 

processing in the hum an auditory system ,” the scientist ex- 

plains, “and use the findings to im prove hearing devices and 

audiosystem s.” Since August 2012, Bernhard Seeber holds the-

Professorship of Audio Inform ation Processing at the Technische 

Universität M ünchen (TUM ), which was launched within the fra-

m ework of the Bernstein Network. 

Hearing has played a special role since early on in the life  

of Bernhard Seeber. As the son of an otologist, he started play- 

ing the guitar at the age of ten. Soon he also becam e interested 

in m usic electronics. Consequently, Seeber began studying elec-

trical engineering and inform ation technology at TUM . “How- 

ever, during m y studies I realized that I am  m ore intrigued by the 

psychophysics of hearing than by building am plifiers and effect 

processors,” Seeber says. The engineer then focused his diplo-

m a thesis on this area by exam ining m asking effects and the  

frequency selectivity of the ear.

During his PhD with Hugo Fastl at TUM , Seeber developed  

a new m ethod to study auditory localization ability. In this  

technique, the listener indicates the perceived direction of a 

sound by positioning a m ovable visual pointer— such as a pic-

ture of a loudspeaker—  on a screen using a trackball. “The in-

direct pointing with the trackball causes a decoupling from  

the hum an proprioceptive directional system  and the m ethod 

achieves a high accuracy,” Bernhard Seeber says. Since it 

is easy to use, it has been successfully used over the years to 

study the perception of patients with hearing aids or cochlear  

im plants (CI). For his dissertation he was honored with the the- 

sis award of the Germ an Inform ation Technology Society.

After receiving his PhD in 2003, Bernhard Seeber m oved to 

the University of California at Berkeley, USA. In Ervin Hafter’s lab 

he devoted him self to the study of sim ultaneous sound sources 

and the im pact of sound reflections on binaural perception in 

healthy listeners as well as in users of hearing aids and coch-

lear im plants. To this end, he developed his first virtual acoustic 

cham ber, the Sim ulated Open Field Environm ent. This laborato-

ry allows sim ulating com plex sound fields which are played  

back through loudspeakers, including sound reflections that 

exist in natural spaces. This way, Seeber can generate the m ost 

diverse and com plicated every day listening experiences in the 

lab— without the need of using headphones. This is a prerequi-

site for testing hearing aids in realistic situations. “For m edical 

research, this lab was unique when we created it first ten years 

ago,”Seeber recalls. Even today, this lab builds the foundation  

of his research.

After spending four years in the United States, Seeber m o-

ved to Great Britain to start his own research group at the M RC  

Institute of Hearing Research in Nottingham . In the sum m er of 

2012, he returned to the Technische Universität M ünchen. One 

of his current research foci includes the processing of room   

M eet the Scientist
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reverberation. Healthy individuals have strong m echanism s to  

suppress the interference caused by sound reflections. „In 

patients with hearing im pairm ent or cochlear im plants, the-

se m echanism s do not function well. Therefore, they have se-

vere problem s understanding and locating the spokesm an 

in space,“ Bernhard Seeber explains. “Especially when there 

is a discussion between several people in a group— a typi- 

cal situation in a classroom  or a restaurant— it is difficult for 

them  to follow the speakers.” Seeber is currently working on  

algorithm s that better represent the relevant auditory cues in  

the pulse pattern of cochlear im plants with the aim  to m ake  

spatial perception m ore reliable in noisy and reverberant situa-

tions. In this project, he collaborates with W erner Hem m ert and 

Lutz W iegrebe from  the Bernstein Center M unich.

M odeling and signal processing for auditory im plants is also 

the topic of the third Bernstein Sparks W orkshop that is orga-

nized by Seeber and Hem m ert on June 20, 2014 in connection 

with the CI 2014 conference (see also page 17). “The idea for 

the workshop arose from  m y experience with this CI conference 

series, in which I took part in Stockholm  in 2010,” Seeber says.  

Although m ost presentations dealt with clinical research que-

stions, m any participants were basic scientists. “W ith the 

workshop I want to prom ote a m utual understanding and ex-

change between both research fields. Of course, its focus lies 

on neuroscience, and the contributions will deal with m odel- 

based and neuroscientific approaches for new stim ulation stra-

tegies.”

In addition to the developm ent of CIs, Bernhard Seeber is  

pursuing a second m ain research project in the context of the 

Bernstein professorship. He is interested in the inform ation  

healthy listeners can extract from  sound reflections. “Every room  

has a specific reflection pattern. W e m ay perceive it shortly  

when we m ove from  one room  to the next until our auditory sys- 

tem  has adapted to it,” Seeber illustrates. The reflection pattern 

enables us to decide with closed eyes whether the room  we are  

standing in is large or sm all, or how far we stand from  a wall.  

“The question is, how do we do that and which role does adap-

tation play?” 

Aside from  research, Bernhard Seeber is keen to raise the  

public awareness for hearing and its protection. Besides enga-

ging in the Network Hearing Im pairm ent in Bavaria, he organ-

ized an interactive audio dem onstration that can sim ulate va-

rious hearing situations at the M üncher Stadtm useum  for this 

year’s International Noise Awareness Day. The visitors were able 

to com m unicate with each other via m icrophones and sim ulta-

neously experience through headphones, how the sounds are 

perceived by hearing im paired persons or CI users. An effective  

step into the broad public, Seeber believes: “Hearing form s the 

basis for our com m unication— thus, an understanding of its im -

portance and a careful handling of noise are extrem ely im portant. 

W e cannot repair the hearing system — so far we can only try to 

m inim ize any dam age.”

M eet the Scientist

Using the Sim ulated Open Field Environm ent, Seeber can sim ulate the 
acoustics of room s with sound reflections in a natural fashion.  

Additionally, fitted curtains can be drawn in front of the speakers and m ay 
be used as a screen for video projectors— the subject is then subm erged 

in an audio-visual environm ent. The picture shows the lab of Hugo Fastl as 
Seeber’s own lab is still under construction. 
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im portant prize for science com m unication awarded in Germ any.

www.nncn.de/en/news/nachrichten-en/

onur-gunturkun-receives-com m unicator-award

Anton Sirota (CIN and University of Tübingen) 

has accepted the offer from  Ludwig-M axim ilians- 

Universität M ünchen for the new W 3-Chair for  

“Cognition and Neural Plasticity”, which links 

the Bernstein Center M unich with the M unich Cluster  

for System s Neurology (SyNergy). 

www.nncn.de/en/news/nachrichten-en/

anton-sirota-new-w3-professor-at-bccn-m unich

Ulm an Lindenberger (BFNL com plex 

hum an learning, M ax Planck Institute for 

Hum an Developm ent, Berlin) is co-director  

of the new M ax Planck UCL Centre for Com -

putational Psychiatry and Ageing Research that was founded by 

the M ax Planck Society and University College London (UCL).  

Arno Villringer (BCCN Berlin) is involved in the Coordination 

Com m ittee of the new Centre as representative of the M ax Planck 

Institute for Hum an Cognitive and Brain Sciences in Leipzig.

www.nncn.de/en/news/nachrichten-en/new-research-centre

19 m em bers of the Bernstein Network participate in the 

new Priority Program m e (Schwerpunktprogram m , SPP) 1665  

“Resolving and m anipulating neuronal networks in the m am -

m alian brain – from  correlative to causal analysis”. The pro-

gram m e is funded by the Germ an Research Foundation  

(Deutsche Forschungsgem einschaft, DFG) for an initial period of 

three years. An extension of up to six years is possible.

www.nncn.de/en/news/nachrichten-en/

new-priority-program m e

Personalia

Niels Birbaum er (BFNT Freiburg-Tübingen, 

Eberhard Karls Universität Tübingen) received the 

Eva Luise Köhler Award for Rare Diseases 2014 for  

his project “Com bined Brain-Com puter-Interface for 

brain com m unication for patients suffering from  am yotrophic 

lateral sclerosis”. The award is endowed with € 50.000 to 

specifically support exceptional and prom ising research.

www.nncn.de/en/news/nachrichten-en/

niels-birbaum er-eva-luise-kohler-award

BCCN Berlin achieves extension of the Research Training 

Group (RTG) 1589 “Sensory Com putation in Neural System s” 

established in 2010 for additional 4.5 years.

www.nncn.de/en/news/nachrichten-en/grk1589

Peter Diehl (BCCN Berlin, Technische Universi-

tät Berlin) received the Erwin-Stephan-Preis of the  

Technische Universität Berlin that recognizes rapid 

com pletion of studies with excellent results. Peter 

Diehl achieved the M aster’s degree in the Com puta-tional Neu-

roscience program  at the BCCN Berlin in less than two years with 

best m arks. The prize is endowed with € 2.500.

www.nncn.de/en/news/nachrichten-en/

peter-diehl-receives-erwin-stephan-preis

Onur Güntürkün (BFNL Sequence Learning, Ruhr-

Universität Bochum ) received the Com m unicator 

Award 2014 conferred by the Germ an Research Foun-

dation (Deutsche Forschungsgem einschaft, DFG) 

and the Donors’ Association for the Prom otion of Sciences and 

Hum anities in Germ any for the exem plary com m unication of his 

research on the biological foundations of anim al and hum an be-

haviour. The award is endowed with € 50.000 and is the m ost 
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Join the Bernstein Association

Since 2004, the Federal M inistry 

of Education and Research (BM BF) 

has been supporting the establish-

m ent of Com putational Neuroscience 

in Germ any through a special funding 

initiative, which has evolved with great success into the Bernstein 

Network. In order to sustain and further develop the Bernstein  

Network beyond the start-up phase funded by the BM BF, the 

m em bers of the non-profit Bernstein Association for Com puta-

tional Neuroscience have decided to open the association and 

transform  it into a scientific society: every scientist working in 

Com putational Neuroscience or related fields m ay now becom e 

a m em ber.

M em bership in the Bernstein Association offers the following 

advantages:

• Reduced registration fees for the annual Bernstein Con- 

ference

• Reduced registration fees for Bernstein W orkshops and 

courses

• Bernstein Newsletter with latest research news, network 

news, and activities of the Bernstein Network Com putatio-

nal Neuroscience (4 tim es a year)

• Regular Bernstein info e-m ails that inform  about latest 

news and events, job vacancies and new calls

The Bernstein Association supports science, research, and 

education in Com putational Neuroscience, dissem inates re-

search them es and findings to the public, and prom otes career 

opportunities of junior scientists. 

Thus, the Bernstein Association annually awards the Brains  

for Brains Young Researchers’ Com putational Neuroscience  

Award to students who have a peer reviewed publication or 

conference abstract that was subm itted before they started  

doctoral studies. The award is endowed with a travel grant 

for a one-week trip to Germ any, including the participation  

in the Bernstein Conference and individually planned visits to  

up to two Germ an research institutions in Com putational Neuro-

science as well as € 500 prize m oney.

The Valentino Braitenberg Award for Com putational Neuro- 

science has been initiated by Carla Braitenberg, daughter of  

the nam e giver, and is now biannually conferred by the 

Bernstein Association. It is targeted at scientists whose re- 

search has significantly influenced neurosciences. In the spi- 

rit of Valentino Braitenberg’s research, special em phasis is giv- 

en to theoretical studies elucidating the functional im plica- 

tions of brain structures and their neuronal network dynam ics. 

The award consists of the participation in the Bernstein Con- 

ference including the “Valentino Braitenberg Lecture”, prize  

m oney to the am ount of € 5.000 (kindly donated by Autonom e  

Provinz Bozen Südtirol), a certificate and a golden neuron 

pin, and the book “Tentakel des Geistes – Begegnungen m it  

Valentin Braitenberg”. Next nom ination deadline is June 16,  

2014.

Further inform ation and the m em bership application form   

can be found under the URL:

www.nncn.de/en/bernstein-association/becom e-a-m em ber
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Looking back at the 6th BrainScaleS 
CodeJam  in Jülich

The 6th BrainScaleS CodeJam  W orkshop was held from  27 

to 29 January 2014 at the Jülich Supercom puting Centre (JSC) at  

the Forschungszentrum  Jülich with the focus on high perfor- 

m ance com puting (HPC). To catalyze open-source collabora-

tive software developm ent in com putational neuroscience and  

neuroinform atics, the CodeJam  has gathered 70 researchers,  

students, and engineers from  seven countries to share ideas,  

present their work, and write code together.

The workshop intro-

duced the opportunities  

brought by the JSC‘s super-

com puters to a widespread 

audience from  the com pu-

tational neuroscience and 

neuroinform atics com m uni-

ty. HPC hardware solutions 

for neuroscience such as the SpiNNaker architecture for m odel-

ling of neural networks, m assively parallel Blue Gene/Q architec-

ture, and Hybrid M ultiscale Facility for neurom orphic com puting 

were discussed, as well as HPC software solutions for neurosci-

entific applications (e.g., Pandas, Num ba and others).

The 6th CodeJam  also covered other topics relevant to 

HPC, such as using Blue Gene Active Storage for neuroscience 

applications, HPC-capable neural sim ulators (e.g., NEST and 

NEURON), as well as neural m odeling and sim ulation workflows.

www.nncn.de/en/news/nachrichten-en/

julich-brainscales-codejam -2014

3rd Bernstein Sparks W orkshop 
takes place in M unich

The 3rd Bernstein Sparks W ork- 

shop “M odeling and Signal Pro-

cessing for Auditory Im plants” 

will take place within the fram e-

work of the 13th International 

Conference on Cochlear Im plants 

and other Im plantable Auditory Technologies (CI2014) on 

June 20th, 2014. The workshop will cover the topic from  m o-

deling the auditory periphery to m odels of auditory percepti-

on, and discuss their application for designing new stim ula- 

tion strategies. Leading scientists involved in the m odeling and 

developing algorithm s for auditory im plants will be brought to-

gether. 

Local organizers of the workshop are Bernhard Seeber 

and W erner Hem m ert (both BCCN and TU M ünchen). They are 

supported by the Bernstein Coordination Site (BCOS), the BCCN 

M unich, the Com petence Center Bio-X and the Com petence 

Center for Neuroengineering of the TU M ünchen.

Bernstein Sparks W orkshops are aim ed at taking up new 

exciting topics that m ay pave the way for m ajor breakthroughs  

in brain research, and providing a forum  for intense discussions 

of these issues.

www.nncn.de/en/news/events/3rd-bernstein-sparks-workshop-

m odeling-and-signal-processing-for-auditory-im plants
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The Bernstein Network

Title im age: 

©  Felix Felm y, 2014

Chairm an of the Bernstein Project Com m ittee: Andreas Herz

The National Bernstein Network Com putational Neuroscience (NNCN) 
is a funding initiative of the Federal M inistry of Education and Research 
(BM BF). Established in 2004, it has the aim  of structurally interconnect-
ing and developing Germ an capacities in the new scientific discipline 
of com putational neuroscience and, to date, consists of m ore than 200 
research groups. The network is nam ed after the Germ an physiologist 
Julius Bernstein (1835–1917).
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