
!

ABSTRACTOR SUPPORTINGINFORMATION

i Presentation to be given at tluman.Systems 2001: The Conference on Technologies for [{uman Factors and

Psycho-Social Adaptation, NASA Johnson Space Center, June 20-22, 2001.

Title: MULTIMODAL NEUROELECTRIC INTERFACE DEVELOPMENT

Leonard J. Trejo, Kevin R. Wheeler. Charles C. Jorgensen

Abstract (.paper presentation)

This project aims to improve perforrnance of NASA missions by developing multimodal neuroelectric technologies tbr augmented

human-system interaction. Neuroelectric technologies will add completely new modes of interaction that operate in parallel with

keyboards, speech, or other manual controls, thereby increasing the bandwidth of human-system interaction. We recent demonstrated

the feasibility of real-time electromyographic (EMG) pattern recognition for a direct neuroelectric human-computer interface. We

recorded EIvIG signals from an elastic sleeve with dry electrodes, while a human subject performed a range of discrete gestures. A

machine-learning algorithm was trained to recognize the EMG patterns associated with tho, gestures and map them to control signals.

Successful applications now include piloting two Class 4 aircraft simulations (F-15 and 757) and entering data with a "virtual"

numeric keyboard. Current research focuses on on-line adaptation of EMG sensing and processing and recognition of continuous

gestures. We are also extending this on-line pattern recognition methodology to electroencephalographic cEEG) signals. This will

allow us to bypass muscle activity and draw control signals directly from the human brain. Our system can reliably detect _.-rhythm

(a periodic EEG signal from motor cortex in the i0 Hz range) with a lightweight headset containing saline-soaked sponge electrodes.

The data show that EEG _t-rhythm can be modulated by real and imaginary motions. Current research focuses on using biofeedback

to train of human subjects to modulate EEG rhythms on demand, and to examine interactions of EEG-based control with EMG-based
and manual control.
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