
ESTIMATING TARGETORIENTATIONS

A COMPARISON OF BEAMFORMER ALGORITHMS AND THEIR PERFORMANCES IN ESTIMATING ORIENTATIONS OF NEURAL SOURCES

Y. Buschermöhle1,2, T. Erdbrügger1, J.-O. Radecke3,4, A. Sprenger4,5,6, T. R. Schneider7, R. Lencer3,4, J. Gross1,2,8 & C. H. Wolters1,2

MOTIVATION

1 Institute of Biomagnetism and Biosignalanalysis, University of Münster, Münster, 
Germany 

2 Otto Creutzfeldt Center for Cognitive and Behavioral Neuroscience, University of
Münster, Münster, Germany

3 Department of Psychiatry and Psychotherapy, University of Lübeck, Lübeck, Germany 
4 Center of Brain, Behavior and Metabolism, University of Lübeck, Lübeck, Germany 
5 Department of Neurology, University of Lübeck, Lübeck, Germany 

6 Institute of Psychology II, University of Lübeck, Lübeck, Germany 
7 Department of Neurophysiology and Pathophysiology, University Medical Center 

Hamburg-Eppendorf, Hamburg, Germany
8 Centre for Cognitive Neuroimaging, Institute of Neuroscience and Psychology, 

University of Glasgow, Glasgow, United Kingdom. 

yvonne.buschermoehle@wwu.de

RESULTS

REFERENCES
[1] A. Khan, M. Antonakakis, N. Vogenauer, J. Haueisen, C. Wolters, 
Individually optimized multi-channel tDCS for targeting somatosensory cortex, Clinical 
Neurophysiology 134, 9-26.
[2] J.-O.Radecke, A.Khan, A.K.Engel, C.H.Wolters and T.R.Schneider, 
Individual Targeting Increases Control Over Inter-Individual Variability in Simulated
Transcranial Electric Fields, IEEE Access 8, 182610- 182624. 
[3] R. Oostenveld, P. Fries, E. Maris, and J-M. Schoffelen, FieldTrip: Open Source 
Software for Advanced Analysis of MEG, EEG, and Invasive Electrophysiological 
Data, Computational Intelligence and Neuroscience, 2011:156869. 
[4] K.Sekihara,S.Nagarajan,2006,AdaptiveSpatialFiltersforElectromag- netic Brain 
Imaging, Springer Verlag, Berlin, Heidelberg.

ACKNOWLEDGEMENTS
This work was supported by the Deutsche 
Forschungsgemeinschaft (DFG), projects WO1425/10-1, 
GR2024/8-1 & LE1122/7-1 and by the
Bundesministerium für Gesundheit (BMG) as project
ZMI1-2521FSB006, under the frame of ERA PerMed as
project ERAPERMED2020-227.
We thank Andreas Wollbrink for technical assistance and 
Karin Wilken, Hildegard Deitermann and Ute Trompeter 
for their help with the EEG/MEG/MRI data collection.

Which beamformer algorithm leads
to the best estimate of a given

orientation?
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DISCUSSION & CONCLUSION

• choice of beamformer influences target estimate

• UNG is recommended for long data 

• depending on noise, combined EMEG 

improves estimate

UNG Beamformer leads to the best estimate of
the target orientation.

UG Beamformer is most sensitive for noise. 

AG Beamformer might be used for shorter
data. 1 2
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• UNG most robust against noise

• UG is clearly outperformed

• UNG & AG similar performance

for low noise
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with: 
!!"#: optimized orientation
": Leadfield matrix
#: Covariance matrix
$$%&: eigenvector corresponding

to lowest eigenvalue
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• UNG & AG perform similar for all 

orientations

• UG performance depends on orientation

• including MEG changes EEG estimate
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 Median Deviation Angle EEG in V5
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Performance of Beamformers in V5
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