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• EEG has been the leading technology in
motor-based brain-computer interfaces

• EEG’s low spatial resolution limits the
classification of neural signals stemming
from closely located sources

• Optically pumped magnetometers
(OPMs) can potentially overcome this
issue with their higher signal quality [1]

Background

• 720 trials in 4 runs of 10 minutes each

• 1200 Hz sampling rate

• 65 channels each recording along x, y
and z axes

• 3 classes: rock, paper, scissors

• Gestures performed on cue with the
right hand

Data Acquisition

Can OPMs be used for classification tasks
that are conventionally not possible with
EEG?

Specifically, can OPMs classify rock-
paper-scissors gestures from one hand,
involving primarily one hemisphere?
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• Task-related signal modulation within
the first second

• Similar ERD patterns [3] for all classes,
strongest power drop for scissors

Sensor Space Analysis

In a Nutshell

Left- and right-hand signals originate in separate hemispheres. 
EEG's limited spatial resolution suffices to classify these signals.

Signals from one hemisphere, like rock-paper-scissors gestures, 
are hard to detect with EEG. OPMs offer a solution.
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The higher signal quality of OPMs was used to classify rock-paper-
scissors gesture executions of the right hand using three pipelines.The hands are controlled by contralateral hemispheres. [2]
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The classification of three hand gestures
with spatially close neural origins resulted
in a maximum accuracy of 48%.

This study highlights OPM’s high signal
quality and thus its potential use in BCIs.

• High spatial resolution and MRI fitted
helmet used for source localization

• Activity within the first second,
consistent with sensor space analysis

• Source space decoding was highest in
the first second

Source Space Analysis

Conclusion
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