
 Cybathlon Symposium, Kloten, Switzerland, October 6, 2016 74 

B09 

BCI adaption for end user –The GRAZ-BCI approach  

Andreas Schwarz1*, David Steyrl1, Maria Höller1, Karina Statthaler1, Gernot R. Müller-Putz1 

1
Institute of Neural Engineering, Graz University of Technology.  

E-mail: gernot.mueller@tugraz.at 

Abstract 
Non-invasive Brain-Computer interfaces (BCI) enable its users to interact with their environment only 

by thought. A possible BCI application may be to control a computer game solely by e.g. imagery of 

motor tasks. However, this requires several control commands and individual BCI training.  So far, no 

gold standard procedure has been established on how to setup, train and individualize multi-class 

control for end users. In the following, we describe our four stage approach for individualizing and 

adapting BCI technology for an end user. Our approach is based on [1] and the findings of Friedrich et 

al. [2], and extended by personal experience and ideas.  

 
Figure 1: Stage Model 

The procedure is divided into 4 different stages (Figure 1). In stage 1 we perform pre-screening to test 

whether the user is able to understand instructions, is comfortable with BCI technology and is able to 

produce distinct brain patterns. Results of this stage indicate whether continued training with the user 

is reasonable. Stage 2 incorporates a screening of several mental tasks as described in [2], including 

a non-control state. In an offline cross-validation setup of every possible combination, we determine 

the most effective (in terms of accuracy and user acceptance) combination of at least 4 different 

classes. BCI use commonly incorporates feedback, hence in stage 3, the previously identified class 

combination is used to test the user’s compliance to feedback. In the beginning of stage 4, a BCI is 

closely tailored to the user based on the findings in the previous stages. Thereafter the user starts BCI 

training using the actual game. Our procedure provides a promising way to guide users from first 

contact with BCI technology to actually play a videogame by thought. We believe that an evidence 

based procedure, maybe similar to the one presented in this work, is a necessity to introduce BCI 

technology in the daily life of potential end users. 
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