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There is a growing interest in the development of brain-computer interfaces (BCIs). One important application 
is the control of mechanical prostheses. Impressive results on prosthetic control have been obtained using 
intracranial recordings in humans and monkeys. However, due to the invasive nature of intracranial recordings, 
there is a clear need to improve BCIs using non-invasive techniques. While motor imagery has been proven to 
work, it is obviously advantageous to have more control signals in order to increase the reliability and 
information transfer rate of BCI. In particular, it is important to work towards continuous control extending 
beyond one-dimensional control. 

In this work we investigated whether modulations of brain activity by changes in covert attention can be used as 
a continuous control signal for BCI. Covert attention is the act of mentally focusing on a peripheral sensory 
stimulus without changing gaze direction. The ongoing brain activity was recorded using 
magnetoencephalography in subjects while they covertly attended to a moving cue while maintaining fixation. 
Based on posterior alpha power alone, the direction to which subjects were attending could be recovered using 
circular regression. Results show that the angle of attention could be predicted with a mean absolute deviation of 
51 degrees in our best subject. Averaged over subjects, the mean deviation was approximately 70 degrees. In 
terms of information transfer rate, the optimal data length used for recovering the direction of attention was 
determined to be 1700 ms which resulted in a mean absolute deviation of 60 degrees for the best subject. The 
results were obtained without any subject-specific feature selection and did not require prior subject training. 
Our findings demonstrate that modulations of posterior alpha activity due to the direction of covert attention has 
potential as a control signal for continuous control in a BCI setting. Our approach will have several applications, 
including a brain-controlled computer mouse and improved methods for neuro-feedback that allow direct 
training of subjects’ ability to modulate posterior alpha activity. 
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