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Patients suffering from amyotrophic lateral scleroses (ALS), severe cerebrd
palsy, head trauma, multiple sclerosis, and muscular dystrophies are incapable of
communicating with external environments (locked-in syndrome). Severa groups
have attempted to develop novel communication techniques independent of peripheral
nerves and muscles for neuromuscularly-impaired patients. One promising method is
the use of neuroelectric signals, such as e ectroencephal ography (EEG) or single-unit
neural activities within the cortex, originating from the human brain as control or
communication signals. By performing designed tasks, particular brain signal patterns
can be generated to activate external devices or express user intentions. Such
techniques are referred to as “brain computer interface (BCI)’. In our lab, we proposed
a steady-state visual evoked potential (SSV EP)-based brain computer interface (BCI).
We used only one EEG electrode placed at Oz position, referring to the international
EEG 10-20 system, with a reference electrode located at right mastoid. The SSVEPs,
induced by phase-tagged flashes in light emitting diodes (LED) or liquid crystal
display (LCD), were recognized real-time in order to control computer cursor, remote
control car, multimedia device, key-in system, etc. The accuracy and information
transfer rate (ITR) (mean + std.) of our current system were 93.14 + 5.73 % and 43.29
+ 12.19 bits/min, respectively, which can be used as a reliable channel for severely
disabled patients to communicate with external environments.

i

Po-Lei Lee was born in 1973. He received the B.S. degree in electrica
engineering from National Cheng-Kung University, Taiwan, in 1995, and the Ph.D.
degree from the Institute of Biomedical Engineering, National Y ang-Ming University,
Taiwan, in 2000. From 2001 to 2005, he was a Postdoctora Fellow in the Taipel
Veterans General Hospital, researching the signal and image-analysis procedures for
electroencephalography and magnetoencephalography signals. He joined the
Department of Electrical Engineering, National Central University, Taiwan, in 2005.
His research interests include signal and image processing of EEG and MEG signals
as well as designing the EEG-based brain—computer interfaces.
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