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Human gait is well studied, but our understanding of how the brain controls locomotion is 

incomplete. Electroencephalography (EEG) provides a non-invasive method for recording 

electrical brain signals at fast timescales using lightweight scalp electrodes. Mobile EEG recordings, however, 

suffer from motion artifacts that undermine signal quality and contaminate brain signals. To overcome this 

problem, I have devised and validated a novel noise-cancelling EEG electrode using innovative robotic and 

computational simulations, prior to applied human testing. My combined hardware-signal processing 

approach has provided the technological advancement necessary for revealing human brain dynamics during 

visually guided obstacle navigation. For the first time, I have been able to recover robust brain signals 

involved in gait modifications during walking and running. These methods open possibilities for future mobile 

brain imaging studies aimed at understanding neural control of locomotion, and potential sources of 

movement dysfunction. Applying his research interests in biomechanics and neural control of human 

movement, Dr. Nordin has uncovered brain processes that underlie the control of human walking and 

running. 
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