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HYPOTHESES

 Motor Imagery Brain-Computer-Interfaces (BCIl) decode motor-||» Action Words (arm vs. leg) classification above chance
related cortical activations during imagination of motor-actions to (>50%)
control external devices.

* However, this paradigm is limited by subjects’ imagery ability and

shows high inter-subject variability.

* Action Word processing activates motor-related cortical regions,

comparable to Motor Imagery:.

* This study will compare Action Words as a BCI paradigm against
Abstract Verbs (lexical activation) and Motor Execution (motoric| |« Action Words elicit event-related spectral perturbation

activation).

« Action Words not seen In offline task classification
above chance (>50%) in online task

 Motor Execution > Action Words > Abstract Verbs
classification (Motoric content > Lexical content)

patterns similar to Motor Execution - Abstract Verbs
patterns differ

MATERIAL & METHODS

Action Words & Abstract Verbs:
* Mental rehearsal of presented word

Motoric Execution:
* Arm: Grasping motion for arm task
* Leg: Dorsiflexion (lifting toes towards shin)

EXPECTED RESULTS

* Action words and Motor Execution classes will be| | Action Words BCI might be less dependent on individual (motor)
distinguishible above chance

Design
EEG (32-Channel) within-subject data will be
| exical & Motoric | exical Motoric recorded during an and online BCI task:
» 3 conditions X 2 (sub-)classes
| * 4 stimuli per class In
ACTION WORDS ABSTRACT VERBS | MOTORIC TASK o .
| ¢ 2 seen + 2 new stimuli In online
" i . .
Leg Arm Mental State ) Nonbodily State ;  Leg Arm » 6 blocks x 24 trials for both tasks (144 trials

kicken greifen sein leiden : each)
_GE’ laufen tasten lieben empfinden :
= , _
5| springen  schreiben vertrauen bereuen : (left) (lef) N 19| 9 Analysis Plan

v hinken clopfen hoffen befinden 1 (right) N | (Right) 7 >3 ° Mu (7-12Hz) a_nd beta (13-30 H_z) band power
S fraton (latschen olauben traumen | . Common-SpgtlaI Patt_e.rns to train Support
o ) Jenk e ] Vector Machine classifier
upren epen enken verzweltelin I . .
P s - » Event-related spectral perurbation in mu, beta
and gamma bands
sound cue l Online I
Tasks 440Hz

<

e

or feedback bar

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I I :

I I

| | + |

I I I

I I I

I I I

I I :

I I

: resting | fixation+cue | blank target taskrun blank

I I I

I I I I I I I
| 3000ms | 200ms i 1000ms ;  800ms ;  3000ms i 200ms ; duration
I I I I I I I

iImagery ability

« Abstract verbs should not elicit these activations, and| |« Easy to implement paradigm, as it only requires words
therefore will be classified at chance level

* Real generalization if new Action Words are predicted

 Motor Execution > Action Words > Abstract verbs

classification

* Action Words might require less attention and resources than
motor imagery, especially during (other) movement

« Unseen / untrained Action Words in online task will be

classified above chance due

organized motor cortex activation
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