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Abstract: Brainstem stroke, brain or spinal cord injury and numerous other muscle wasting diseases such as Amyotrophic Lateral Sclerosis result in the degeneration of specific motor neurons which causes muscles to stop receiving movement commands. People suffering from these disorders will ultimately lose the ability to control their muscles and to communicate whilst their ability to think, their intelligence and memory remain intact. Therefore, a healthy brain is "locked in" a paralyzed body. As the French journalist, Jean-Dominique Bauby, has shown in his memoir "The Diving Bell and the Butterfly" (1997; composed letter by letter with 200,000 blinks of his left eyelid after suffering from a massive stroke) establishing an alternative to neuromuscular interaction is a painstakingly challenging day-to-day venture for severely impaired people. Consequently, researchers from diverse medical, engineering and computing fields have been attempting to develop systems that enable these patients to communicate with computers directly by their brain activity rather than by physical means. Such systems are meant to provide a new, non-muscular channel(s) of communication - a brain computer interface (BCI) for conveying messages and commands to computers. Electroencephalography (EEG) and related measurements is one of the possible ways for achieving non-muscular BCI by capturing brain activity in real-time, either in response to specific pre-determined stimuli or through self-paced outputs. EEG-based BCI systems require relatively simple and inexpensive equipment, should be portable and easy to set up, and  should function in most real-world environments. Some specific features can then be extracted from the raw EEG recordings in order to form a meaningful interface. However, this is a non-trivial problem and presents several challenges. This presentation will detail the challenges presented in designing and delivering such a functional system to be used outside a specialised BCI lab.
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