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Abstract:  

Brain-computer interfaces BCI allows for controlling computer and robotic applications directly 

by thoughts. A common problem in BCI systems is poor classification accuracy due to 

insufficient amount of diverse training data which is collected during exhausting calibration 

sessions. We developed a BCI-based system that uses subject’s motor imagery (MI) EEG signals 

to control a drone, enabling people with limited mobility to explore their surroundings. To 

increase the amount of training data we perform augmentation using Neural Field Theory 

(NFT). NFT is a powerful technique for constructing physiologically-inspired models of large-

scale brain activity. These models can be fitted to experimental EEG spectra and generate 

artificial EEG signals accordingly. Here we fit NFT models to common spatial patterns (CSP) of 

each MI class, jitter fitted parameters and augment trials by simulating EEG signal from the 

models. To test the accuracy improvement achieved by this augmentation method, we used a 

publicly available 4-class MI dataset from BCI competition IV. To imitate a small training set we 

randomly selected 25% of the trials and augmented them with NFT up to the size of the full set. 

Linear discriminant analysis (LDA) classification presented accuracy of κ=0.26 for the full 

training set, κ=0.20 for the small training set and κ=0.23 for the augmented training set 

(Cohen’s Kappa). In comparison, augmentation that was based on adding Gaussian noise to the 

signal yielded only κ=0.21 for the augmented training set. Our findings show that NFTbased 

data augmentation can be used to train BCI classifiers when the number of samples is limited, 

and help reaching accuracy of a large diverse training set. 
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