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Topics Bachelor (Proseminar)
Basics + Decoding

° B1 Introduction to EEG / ECoG -> Alexander Rudmann (Sup: Lukas Fiederer)

generation zone dendrite tree, large groups of neurons, describe sensors and recording gear, role of referencing,
types of signals (1) oscillations just briefly and (2) time-locked potentials... Literature: e.g. BCl book by Wolpaw
and Wolpaw. Brain-Computer Interfaces: principles and practice. Oxford Univ. Press, 2011.

° B2 /B7a Basic analysis and decoding of ERP signals with emphasis on error potentials —
Ann-Kathrin Klumpp (Sup: Martin Volker + Lukas Fiederer)

Buch: "An Introduction to the EventRelated Potential Technigue" and Buchkapitel: (2012 Gehring Oxford
Handbook ERP components) The error-related negativity and (2015 Chavarriaga .frontiers in Neuroscience)

Errare machinale est - the use of error-related potentials in brain-machine interfaces

Applications:


https://mitpress.mit.edu/books/introduction-event-related-potential-technique-0
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwieytOH6p_MAhXIORoKHfClC4gQFggdMAA&url=http%3A%2F%2Fwww.gehringlab.org%2Fpapers%2FGehring_ERN_Luck_Kappenman_Ch10.pdf&usg=AFQjCNGKUVmVLyqGlcgfqe4FLeyGscOD8Q&sig2=FEOpULXJSnUZpf19Nmfreg
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwieytOH6p_MAhXIORoKHfClC4gQFggdMAA&url=http%3A%2F%2Fwww.gehringlab.org%2Fpapers%2FGehring_ERN_Luck_Kappenman_Ch10.pdf&usg=AFQjCNGKUVmVLyqGlcgfqe4FLeyGscOD8Q&sig2=FEOpULXJSnUZpf19Nmfreg
http://www.ncbi.nlm.nih.gov/pubmed/25100937
http://www.ncbi.nlm.nih.gov/pubmed/25100937
http://www.sciencedirect.com/science/article/pii/0013469488901496
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&citation_for_view=BQitzAIAAAAJ:5nxA0vEk-isC
http://link.springer.com/article/10.1007/s12021-012-9171-0
http://link.springer.com/article/10.1007/s12021-012-9171-0
https://scholar.google.de/citations?user=6SDclmEAAAAJ&hl=de&oi=sra
https://scholar.google.de/citations?user=Mxio0T8AAAAJ&hl=de&oi=sra
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=6WmCKAwAAAAJ&sortby=pubdate&citation_for_view=6WmCKAwAAAAJ:rmuvC79q63oC

B7b Application of error-decoding in EEG for Robotics & Autonomous Systems

(2015 Zhang, J Neural Eng.) EEG-based Decoding of Error-Related Brain Activity in a Real-World Driving Task

and (2015 Ilturrate Nature Scientific Reports) Teaching brain-machine interfaces as an alternative paradigm to
neuroprosthetics control and (2015 Chavarriaga frontiers in Neuroscience) Errare machinale est - the use of

rror-relat tentials in brain-machine interf

Topics Master (Seminar)
Decoding:

° M4 Probabilistic Co-adaptive BCI -> Jan Sosulski (Sup: Camilo Andres Gordillo Chaves)
MS Treder, AK Porbadnigk, FS Avarvand, KR Miiller, B Blankertz, Neurolmage 2016 Probabilistic co-adaptive
BCI

M6a Convolutional Networks for EEG Decoding (diverse)

z.B. P. Bashivan, I. Rish, M. Yeasin, and N. Codella, “Learning Representations from EEG with Deep
Recurrent-Convolutional Neural Networks,” ICLR 2016. (evtl auch zusammen mit Joint optimization of

algorithmic suites for EEG analysis)

M8 Non-stationarities and adaptation in ERP EEG signals
z.B. Vidaurre, Carmen, et al. "Toward unsupervised adaptation of LDA for brain—computer interfaces." Biomedical
Engineering, IEEE Transactions on 58.3 (2011): 587-597.


http://www.ncbi.nlm.nih.gov/pubmed/26595103
http://www.nature.com/articles/srep13893
http://www.nature.com/articles/srep13893
http://www.ncbi.nlm.nih.gov/pubmed/25100937
http://www.ncbi.nlm.nih.gov/pubmed/25100937
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6974353&tag=1
http://arxiv.org/abs/1511.06448
http://arxiv.org/abs/1511.06448
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6944253&tag=1
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6944253&tag=1
https://hal.inria.fr/hal-01159171/file/lotte_sigProcCalibReduction-final.pdf
https://hal.inria.fr/hal-01159171/file/lotte_sigProcCalibReduction-final.pdf
https://hal.inria.fr/hal-01225255/document

Applications

M9 Speech decoding with ECoG signals

e.g. Brain-to-text: decoding spoken phrases from phoneme representations in the brain C Herff, D Heger, A de
Pesters, D Telaar, P Brunner, G Schalk, T Schultz, Frontiers in neuroscience 9

° M12 BCI controlled robots / wheelchairs / telepresence / shared control
e.g. [http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7109829]

° M13 BCl-supported rehabilitation of hand motor deficits after stroke — Ryan Davies Goga (Sup:
Felix Burget)
Clinical study of neurorehabilitation in stroke using EEG-based motor imagery brain-computer interface with

robotic feedback, http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=5626782

° M14 Dynamic frequency feature selection based approach for classification of motor imageries

-> Anup Kumar (Sup: Andreas Kuhner)

Wavelet packet decomposition for feature extraction of EEG signal of motor imagery, then selecting good features
for later classification through a Random Forest

° M15 Revolutionizing Prosthetics -> Kay Hartmann (Sup: Martin Glasstetter)
http://www.jhuapl. rostheti ientist fault.

http://www.darpa.mil/program/revolutionizing-prosthetics
http://www.hopkinsmedicine.ora/news/media/rel min

Individual finger control of a modular prosthetic limb using high-density electrocorticography in a human subject

[hitp://iopscience.iop.org/article/10.1088/1741-2560/13/2/026017/meta]


https://scholar.google.de/citations?view_op=view_citation&hl=de&user=6WmCKAwAAAAJ&sortby=pubdate&citation_for_view=6WmCKAwAAAAJ:foquWX3nUaYC
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=5626782
http://www.jhuapl.edu/prosthetics/scientists/default.asp
http://www.darpa.mil/program/revolutionizing-prosthetics
http://www.hopkinsmedicine.org/news/media/releases/mind_controlled_prosthetic_arm_moves_individual_fingers_
http://www.hopkinsmedicine.org/news/media/releases/mind_controlled_prosthetic_arm_moves_individual_fingers_
http://iopscience.iop.org/article/10.1088/1741-2560/13/2/026017/meta

° B2 Basic analysis techniques for ERP signals -> Lukas Fiederer

description via peak latency, jitter, amplitude; visualization by stimulus alignment vs. response alignment;
Meaning of ERP components; baselining of single epochs to improve SNR; Outlier removal to improve SNR;
various visualization methods; Simple pre-processing via PCA or ICA; typical paradigms: oddball, BSR) - An
introduction to the event-related potential technique. SJ Luck, MIT press, 2005
http://mitpress.mit.edu/books/introduction-event-related-potential-technique

° Robust estimation of covariance matrices for LDA: (1) Shrinkage-regularization of LDA, (2)
bootstrapping, (3) outlier removal, (4) short-time windowed covariance...

: i ) 1191 7] [ Short-time windowed covariance: A
metric for identifying non-stationary, event-related covariant cortical sites ]
° Levels of Brain Signals: From single-unit activity to fMRT

(z.B. welche Features werden genutzt, woflir welche Skala besonders geeignet, Informations Ubertragung
zwischen den Skalen,...

° B8 Workload detection with BCI -> Henrich Kolkhorst

z.B. Muhl, Christian, Camille Jeunet, and Fabien Lotte. “EEG-Based Workload Estimation across Affective
Contexts.” Neuroprosthetics 8 (2014): 114. doi:10.3389/fnins.2014.00114.
http://journal.frontiersin.org/article/10.3389/fnins.2014.00114/full

° B9 Dynamic stopping for ERP paradigms -> David Hibner

Schreuder, Martijn, et al. "Optimizing event-related potential based brain—computer interfaces: a systematic
evaluation of dynamic stopping methods." Journal of Neural Engineering 10.3 (2013): 036025.

http://i ience.iop.org/1741-2552/1 2

° Spontaneous Decoding of the Timing and Content of Human Object Perception from Cortical Surface

Recordings Reveals Complementary Information in the Event-Related Potential and Broadband Spectral Change
KJ Miller, G Schalk, D Hermes, JG Ojemann, RPN Rao, PLoS Comput Biol 12 (1), e1004660

° Mean-shift adaptation and covariance-shift adaptation
° Codebook / Dictionary approaches for EEG
° BCI scales: On the representation of kinematic parameters in brain signals.

http://cercor.oxfordjournals.org/content/early/2016/03/15/cercor.ohw033.full
http://iopscience.iop.org/article/10.1088/1741-2560/13/2/026021/meta
° Covariance space classification / Riemannian distances (siehe letzte Runde)

° M3 The LDA beamformer: Optimal estimation of ERP source time series using linear discriminant
analysis -> Tobias Schubert

° Unsupervised classification of ERP signals
http://www.degruyter.com/view/j/bmte.2013.58.issue-s1-S/bmt-2013-4439/bmt-2013-4439.xml
° Unsupervised classification of oscillatory signals (is Raj Rao’s work published yet?)

° SPoC for ERD/ERS signals

° Subclass shrinkage for ERP classficiation

[http://ieeexplore.ieee.org/xpls/abs _all.jsp?arnumber=6858523&tag=1]

° Neurophysiological assessment of perceived image gquality using steady-state visual evoked potentials S
Bosse, L Acqualagna, AK Porbadnigk, G Curio, KR Miiller, B Blankertz, ... SPIE Optical Engineering+
Applications, 959914-959914-12

° Neural indicators of the depth of cognitive processing for user-adaptive neurotechnological applications |E
Nicolae, L Acqualagna, B Blankertz, Engineering in Medicine and Biology Society (EMBC), 2015 37th Annual ...



http://mitpress.mit.edu/books/introduction-event-related-potential-technique
http://www.sciencedirect.com/science/article/pii/S1053811910009067
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=02nHF0gAAAAJ&sortby=pubdate&citation_for_view=02nHF0gAAAAJ:tzM49s52ZIMC
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=02nHF0gAAAAJ&sortby=pubdate&citation_for_view=02nHF0gAAAAJ:tzM49s52ZIMC
http://journal.frontiersin.org/article/10.3389/fnins.2014.00114/full
http://iopscience.iop.org/1741-2552/10/3/036025
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=02nHF0gAAAAJ&sortby=pubdate&citation_for_view=02nHF0gAAAAJ:anf4URPfarAC
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=02nHF0gAAAAJ&sortby=pubdate&citation_for_view=02nHF0gAAAAJ:anf4URPfarAC
http://cercor.oxfordjournals.org/content/early/2016/03/15/cercor.bhw033.full
http://iopscience.iop.org/article/10.1088/1741-2560/13/2/026021/meta
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&sortby=pubdate&citation_for_view=BQitzAIAAAAJ:8xutWZnSdmoC
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&sortby=pubdate&citation_for_view=BQitzAIAAAAJ:8xutWZnSdmoC
http://www.degruyter.com/view/j/bmte.2013.58.issue-s1-S/bmt-2013-4439/bmt-2013-4439.xml
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6858523&tag=1
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&sortby=pubdate&citation_for_view=BQitzAIAAAAJ:cWzG1nlazyYC
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&sortby=pubdate&citation_for_view=BQitzAIAAAAJ:HeT0ZceujKMC

(SSVEPs) L Acqualagna, S Bosse, AK Porbadnigk, G Curio, KR Madaller, T Wiegand, ... Journal of neural
engineering 12 (2), 026012


https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&sortby=pubdate&citation_for_view=BQitzAIAAAAJ:IRz6iEL74y4C
https://scholar.google.de/citations?view_op=view_citation&hl=de&user=BQitzAIAAAAJ&sortby=pubdate&citation_for_view=BQitzAIAAAAJ:IRz6iEL74y4C
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