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Schedule

NWG-Course ,,Analysis and Models in Neurophysiology*
October 16-21, 2011

Sunday, Oktober 16, 2011

15:15

Welcome at the BCF and introduction of the faculty

15:30 Presentation by the participants

17:00 City tour of Freiburg

18:30

Dinner

Monday, Oktober 17, 2011

8:45

10:15
10:30
11:45
13:00
14:30
14:45
17:15

Ad Aertsen: Systems and Signals |

Coffee

Ad Aertsen: Systems and Signals Il

Lunch

Exercises: Systems and Signals

Coffee

Exercises: Systems and Signals

Special Evening Lecture: Jonathan Victor “Understanding the Computations in

Primary Visual Cortex: Does Tweaking the Standard Model Suffice?”

Tuesday, Oktober 18, 2011

8:45

10:15
10:30
11:45
13:00
14:30
14:45
18:00

Stefan Rotter: Neuron Models and Point Processes |
Coffee

Stefan Rotter: Neuron Models and Point Processes I
Lunch

Exercises: Neuron Models and Point Processes
Coffee

Exercises: Neuron Models and Point Processes

End of Exercises



Wednesday, Oktober 19, 2011

8:45

10:15
10:30
11:45
13:00
14:30
14:45
18:00

Sonja Grin: Spike Train Statistics and Correlation Measures |
Coffee

Sonja Griin: Spike Train Statistics and Correlation Measures Il
Lunch

Exercises: Spike Train Statistics and Correlation Measures
Coffee

Exercises: Spike Train Statistics and Correlation Measures

End of Exercises

Thursday, Oktober 20, 2011

8:45

10:15
10:30
11:45
13:00
14:30
14:45
18:00

Ulrich Egert: Local Field Potentials and Synaptic Plasticity |
Coffee

Ulrich Egert: Local Field Potentials and Synaptic Plasticity Il
Lunch

Exercises: Local Field Potentials and Synaptic Plasticity
Coffee

Exercises: Local Field Potentials and Synaptic Plasticity

Special Evening Lecture: Thomas Stieglitz “The technical side of neural interfaces”

Friday, Oktober 21, 2011

9:30

10:00
10:15
10:30
11:45
13:00

Open discussion with the faculty & tutors
Group Photo

Coffee

Open discussion with the faculty & tutors
Closing session

End of Course, handing over course certificates, Farewell






Faculty:

Prof. Dr. Ad Aertsen

Bernstein Center Freiburg

Neurobiology & Biophysics, Faculty of Biology
Albert-Ludwig University, Schanzlestr. 1

D-79104 Freiburg i.Br., Germany

tel: +49 (0)761 203 2718, fax: +49 (0)761 203 2860
aertsen@biologie.uni-freiburg.de
www.brainworks.uni-freiburg.de
www.bcf.uni-freiburg.de

Prof. Dr. Stefan Rotter

Bernstein Center Freiburg

Computational Neuroscience, Faculty of Biology
Albert-Ludwig University, Hansastr. 9a

D-79104 Freiburg i.Br., Germany

tel: +49 (0)761 203 9316, fax: +49 (0)761 203 9559
rotter@bccn.uni-freiburg.de
www.bcf.uni-freiburg.de

Prof. Dr. Sonja Griin

Institute of Neuroscience and Medicine (INM-6)
Computational and Systems Neuroscience
Research Center Juelich

D- 52425 Jilich, Germany

tel: +49 (0)2461 61 9302, fax: +49 (0)2461 61 9460
s.gruen@fz-juelich.de
www.fz-juelich.de/inm/inm-6

Prof. Dr. Ulrich Egert

Bernstein Center Freiburg

Biomicrotechnology, Faculty of Applied Sciences
Albert-Ludwig University, Hansastr. 9a

D-79104 Freiburg i.Br., Germany

tel: +49 (0)761 203 7524, fax: +49 (0)1212 68 54 34 378
egert@bccn.uni-freiburg.de
www.imtek.de/biomikrotechnik/
www.bcf.uni-freiburg.de




Tutors for “Systems & Signals”:

Mihael Zohar

Neurobiology & Biophysics, Faculty of Biology
Schanzlestr. 1

79104 Freiburg, Germany
mihael.zohar@biologie.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/zohar

Ajith Padmanabhan

Bernstein Center Freiburg

Hansastr. 9a

79104 Freiburg, Germany
ajith.padmanabhan@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/padmanabhan

Anna Jasper

Neurobiology & Biophysics, Faculty of Biology
Schanzlestr. 1

79104 Freiburg, Germany
anna.jasper@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/jasper

Tutors for “Neuron Models & Point Processes”:
Sadra Sadeh

Bernstein Center Freiburg

Hansastr. 9a

79104 Freiburg, Germany
sadra.sadeh@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/sadeh

Taskin Deniz

Bernstein Center Freiburg

Hansastr. 9a

79104 Freiburg, Germany
taskin.deniz@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/deniz

Fereshteh Lagzi

Bernstein Center Freiburg

Hansastr. 9a

79104 Freiburg, Germany
fereshteh.lagzi@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/lagzi




Tutors for “Spike Train Statistics & Correlation Measures”:
Yury Zaytsev

Bernstein Center Freiburg

Hansastr. 9a

79104 Freiburg, Germany

yury.zaytsev@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/zaytsev

Alejandro Bujan

Neurobiology & Biophysics, Faculty of Biology
Schanzlestr. 1

79104 Freiburg, Germany
alejandro.bujan@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/bujan

Moritz Deger

Bernstein Center Freiburg

Hansastr. 9a

79104 Freiburg, Germany
deger@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/deger

Tutors for “Local Field Potentials & Synaptic Plasticity”:
Noah Levine-Small

Biomikrotechnology, IMTEK

George-Kohler-Allee 102

79110 Freiburg, Germany

noah.levine-small@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/levine-small

Samora Okujeni

Biomikrotechnology, IMTEK
George-Kohler-Allee 102

79110 Freiburg, Germany
samora.okujeni@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/okujeni

Steffen Kandler

Biomikrotechnology, IMTEK
George-Kohler-Allee 102

79110 Freiburg, Germany
steffen.kandler@bcf.uni-freiburg.de
www.bcf.uni-freiburg.de/people/details/kandler
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“Systems and Signals”

Further Reading
1. Bohme J.F. Stochastische Systeme. Teubner Taschenbicher, Stuttgart 1998.

2. Oppenheim A.V., Willsky A.S., Nawab S.H. Signals and Systems. Prentice Hall,
1996.

3. Papoulis A. Signal Analysis. McGraw-Hill International Editions, 1984.
4. Cruse H. Neural Networks as Cybernetic Systems. Thieme: Stuttgart, 1996.

5. Further references in Notebook SS11.References.nb



“Neuron Models and Point Processes”

1. Cardanobile S, Rotter S. Multiplicatively interacting point processes and
applications to neural modeling. Journal of Computational Neuroscience
28(2): 267-284, 2010

2. Cardanobile S, Rotter S. Simulation of stochastic point processes with
defined properties. In: Griin S, Rotter S (eds) Analysis of Parallel Spike
Trains. Springer Series in Computational Neuroscience, Volume 7, 2010

3. Deger M, Helias M, Boucsein C, Rotter S. Statistical properties of
superimposed stationary spike trains. Journal of Computational
Neuroscience, accepted

4. Deger M, Helias M, Cardanobile S, Atay F, Rotter S. Nonequilibrium
dynamics of stochastic point processes with refractoriness. Physical Review
E 82(2): 021129, 2010

5. Helias M, Deger M, Rotter S, Diesmann M. Finite post synaptic potentials
cause a fast neuronal response. Focused Review, Frontiers in Neuroscience
5:19, 2011

6. Kriener B, Tetzlaff T, Aertsen A, Diesmann M, Rotter S. Correlations and
population dynamics in cortical networks. Neural Computation 20: 2185-
2226, 2008

7. Kuhn A, Aertsen A, Rotter S. Higher-order statistics of input ensembles and
the response of simple model neurons. Neural Computation 15(1): 67-101,
2003

8. Nawrot M, Aertsen A, Rotter S. Single-trial estimation of neuronal firing
rates - From single neuron spike trains to population activity. Journal of
Neuroscience Methods 94(1): 81-92, 1999

9. Nawrot MP, Boucsein C, Rodriguez Molina V, Riehle A, Aertsen A, Rotter S.
Measurement of variability dynamics in cortical spike trains. Journal of
Neuroscience Methods 169: 374-390, 2008

10.Perkel DH, Gerstein GL, Moore GP. Neuronal Spike Trains and Stochastic
Point Processes: |. The Single Spike Train. Biophysical Journal 7(4): 391-418,
1967

11.Perkel DH, Gerstein GL, Moore GP. Neuronal Spike Trains and Stochastic
Point Processes: Il Simultaneous Spike Trains. Biophysical Journal 7(4): 419-
440, 1967

12.Pernice V, Staude B, Cardanobile S, Rotter S. How Structure Determines
Correlations in Neuronal Networks. PLoS Computational Biology 7(5):
1002059, 2011



13.Shadlen MN, Newsome WT. The variable discharge of cortical neurons:
Implications for connectivity, computation, and information coding. Journal
of Neuroscience 18: 3870-3896, 1998

14.Staude B, Griin S, Rotter S. Higher-order correlations and cumulants. In:
Grin S, Rotter S (eds) Analysis of Parallel Spike Trains. Springer Series in
Computational Neuroscience, Volume 7, 2010

15.van Vreeswijk C. Stochastic Models of Spike Trains. In: Griin S, Rotter S (eds)
Analysis of Parallel Spike Trains. Springer Series in Computational
Neuroscience, Volume 7, 2010

Further Reading

1. Cox DR, Isham V. Point Processes. Monographs on Applied Probability
and Statistics. Chapman and Hall, 1980

2. Tuckwell HC. Introduction to Theoretical Neurobiology, volume 2.
Cambridge: Cambridge University Press, 1988



“Spike Train Statistics and Correlation Measures”

1. Aertsen A., Gerstein G., Habib M., Palm G. Dynamics of neuronal firing
correlation: Modulation of ‘effective connectivity’. ] Neurophysiol 1989; 61:
900-917

2. Griin S. Data-driven significance estimation of precise spike correlation. J
Neurophysiology, 101: 1126-1140, 2009 (review)

3. Staude B, Rotter S, Griin S (2010) CuBIC: cumulant based inference of higher-
order correlations in massively parallel spike trains J/ Comput Neurosci, 29 (1-2):
327--350, DOI: 10.1007/510827-009-0195-x

4. Schrader S, Griin S, Diesmann M, Gerstein G. (2008) Detecting synfire chain
activity using massively parallel spike train recording. J Neurophysiol.
100(4):2165-2176

Further Reading

1. Abeles M. Corticonics: Neural Circuits of the Cerebral Cortex. First edition.
Cambridge: Cambridge University Press, 1991.

2. Berger, Warren, Normann, Arieli, and Griin (2007) Spatially organized spike
correlation in cat visual cortex'. Neurocomputing 70: 2112-2116

3. Louis S, Gerstein GL, Griin S, Diesmann M (2010) Surrogate spike train
generation through dithering in operational time. Front. Comput. Neurosci. 4:
127, doi: 10.3389/fncom.2010.00127

4. Analysis of parallel spike trains. Eds. Griin & Rotter. Springer Series in
Computational Neuroscience



