SUBJECT SPECIFIC EEG PATTERNS DURING MOTOR IMAGINARY

Schloegl A. 1 , Neuper C. 1 , Pfurtscheller G. 2

1 Ludwig Boltzmann Institute for Medical Informatics and Neuroinformatics

2 Institute for Biomed. Eng., Department of Medical Informatics, Universityof Technology Graz

Brockmanngasse 41, A-8010 GRAZ, AUSTRIA

E-mail: a.schloegl@ieee.org

ABSTRACT:

Left and right hand movement imageryis accompanied byan EEG event-related desynchronization (ERD) over the contralateral hand area. T he time courses of the ERD fromtwo brain-computer interface experiments were investigated bythe calculation of instantaneous band power changes and byadaptive autoregressive model parameters combined with linear discriminant analysis.

Subject specific differences of the EEG reactivity patterns were observed.

I. INTRODUCTION

EEG based brain communication systems (also known as

Brain Computer-Interface, BCI) [1] are important to install a newcommunication channel for patients with severe motor handicap. It is known that not only preparation for a self-paced, voluntaryhand movement but also imagination of such a movement results in a similar pattern of EEG reactivity. In preparation and imagination of movement the mu and central beta rhythm are desynchronized over the contralateral primary sensorimotor area [2]. T his phenomenon is known as

Event-Related Desynchronization (ERD) [3]. In some subjects in addition to the contralateral ERD also an ipsilateral Event-Related Synchronization ( ERS) or a contralateral beta ERS following the beta ERD is found.

In this paper we introduce a newparameter estimation method, the adaptive autoregressive (AAR) method in combination with a Linear Discriminant as classifier.

Data fromBCI experiments on two subjects are reported.

II. M ETHOD

T he data was obtained fromBCI experiments with imagined left and right hand movements. A detailed description of these experiments can be found in [2].

Each trial started with the presentation of a fixation cross at the center of the monitor, followed bya short warning tone at 2s (see Fig. 1). At 3s, the fixation cross was

overlaid with an arrowat the center of the monitor for

1.25 s, pointing either to the left or to the right ("cue").

Depending on the direction of the arrow, the subject was instructed to imagine a movement of the left or the right hand. At 6s a symbol (`+´ or `-´, or `o´) was presented as feedback stimulus.

random

inter val feed-

back

CU E

tim e int erval for classification

1 2 3 4 5 6 7 8 t[s]

�