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Design of brain-computer interface based on OpenBCI and OpenViBE

FENG Qinchang

Guangdong Institude of Medical Instruments, Guangzhou 510500, China

Abstract: A motor imagery brain-computer interface for the control of mechanical arms is designed based on the p rhythm
and B rhythm from the ensorimotor cortex of brain, with OpenBCI as electroencephalogram (EEG) signal acquisition
platform, OpenViBE as EEG analysis platform, common spatial pattern algorithm for feature extraction, and Gaussian kernel
support vector machine for feature classification. Moreover, the performances of signal feature extraction method and
classification algorithm were evaluated by experiments. The preliminary experimental results reveal that the classification
accuracy after the signal extraction with common spatial pattern algorithm is higher than that after the signal extraction with
surface Laplacian spatial filter, and that the classification performance of support vector machine is superior to linear
discriminant analysis. The designed system can realize the effective control of mechanical arms, with a control accuracy

higher than 95%. Future studies will focus on improving the hardware control functions of OpenViBE by custom plug-in.
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Fig.1 Structural diagram of brain—computer interface (BCI)
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Fig.2 Structural diagram of motor imagery (MI) BCI
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Fig.3 Structural diagram of OpenBCI
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Tab.1 Classification accuracies after signal processing with CSP

versus surface Laplacian spatial filter (%)

M 575 CSPzs AT SRR HIT2s Al JE A%
1 97.4 89.7

2 98.6 87.3

3 97.5 79.6

4 98.3 85.9

P HETR R 97.950 85.625

R2 HMAIN DRSS X FEEN 5 IERHE(%)
Tab.2 Classification accuracies of Gaussian kernel support

vector machine versus linear discriminant analysis (%)

WA RS RS AL ZAEHI KT
1 97.4 79.7

2 98.6 63.3

3 97.5 79.6

4 98.3 79.9
TS 2R 97.950 75.625
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Fig.13 Receiver operating characteristic curves obtained by support vector machine with different kernel functions
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