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Introduction: One of the challenges in the BCI field is to achieve a decoding model that can be employed
in an unseen participant without the need to tailor the model with participant-specific calibration data. It
would significantly improve a BCl's usability by saving the time to acquire the calibration data. In this study,
we investigated such a scenario in the context of hand trajectory decoding from EEG.

Material, Methods and Results: We utilized a dataset with 10 participants [1] with 3 sessions of
measurement. Participants followed a target on the screen with their dominant hand, but the hand's
movement was restricted. The online visual feedback was realized for each measurement block by mixing
different percentages between the target and the EEG decoded position in 2D (0%, 50%, and 100% EEG).
A partial least squares (PLS) and a square-root unscented Kalman filter (SR-UKF) were trained with 2 types
of features from EEG signals: sensor-space and source-space signals extracted according to the averaging
method described in [2]. The decoder was trained with data from the O%EEG block, i.e., simulated
feedback, of session 1 in a leave-one-participant-out (LOPO) manner and applied to every measurement
block without any update. A recursive exponential weighted PLS (REW-PLS) [3] was utilized to overcome
the memory limitation due to the large pool of training data. Figure 1 illustrates boxplots of group-level
correlation with a 95% upper bound chance level from the shuffling approach plotted as black lines. The
median correlations were less than 0.1 in every case, regardless of the type of features. There were no
clear observable trends when considering the correlation in a time progression manner.
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Figure1.  Group-level correlation of 0%-100%EEG blocks from sessions 1 to 3 (S1-S3). Upper row: sensor space results, lower row: source
space results. Dots show outliers. Black bars indicate the chance level.

Discussion: The correlations suggested that the decoder could not be generalized well enough to perform
above chance level in unseen data. Note that the attempted movement was typically reported to have a
lower correlation than the executed, so this could reduce the generalization capacity of the decoder.

Significance: Despite less-than-chance results, this is the first step to examining the generalization of hand
movement decoding from EEG, which will be further expanded in the subsequent study.

Acknowledgements: Research supported by funding from the European Research Council (ERC-CoG-2015
681231 'Feel Your Reach'), the author N.S. received funding from the Royal Thai Government.

References

[1] H.S. Pulferer, B. Asgeirsdéttir, V. Mondini, A. I. Sburlea, and G. R. Miiller-Putz, "Continuous 2D trajectory decoding from attempted
movement: across-session performance in able-bodied and feasibility in a spinal cord injured participant,” J. Neural Eng., vol. 19, no. 3, p.
036005, Jun. 2022, doi: 10.1088/1741-2552/ac689f.

[2] N. Srisrisawang and G. R. Milller-Putz, “Applying Dimensionality Reduction Techniques in Source-Space Electroencephalography via
Template and Magnetic Resonance Imaging-Derived Head Models to Continuously Decode Hand Trajectories,” Front. Hum. Neurosci., vol.
16, p. 830221, Mar. 2022, doi: 10.3389/fnhum.2022.830221.

[3] B.S. Dayal and J. F. MacGregor, "Recursive exponentially weighted PLS and its applications to adaptive control and prediction,” J. Process
Control, vol. 7, no. 3, pp. 169-179, Jan. 1997, doi: 10.1016/S0959-1524(97)80001-7.

Published by Verlag der Technischen Universitat Graz Article ID: 144473


file:///C:/Users/mueller-putz/AppData/Local/Temp/pid-2460/gernot.mueller@tugraz.at



