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Objectives

• Acquire fNIR and EEG principles of non-invasive imaging techniques in reference to data acquisition
strategies for the laboratory and clinics.
• Understand the advantages and disadvantages of fNIR and EEG imaging techniques as uni-modal and
multi-modal methods.
• Explore insights into the role of fNIR and EEG neuroimaging provides in a variety of natural and clinical
settings with applications in brain computer interfaces (BCI), neurorehabilitation, anesthesiology, and pain
assessment.

Method

The principles of optical imaging techniques in continuous wave near infrared spectroscopy will be presented.
The methodology of the 16 sensors used in assessments of prefrontal cortex oxy-hemoglobin and de-oxy
hemoglobin will be demonstrated during the performance of selected activities including human performance,
anesthesiology, brain computer interface and pain assessment.

Principles of digital electroencephalography (EEG) focusing on the general properties of human EEG with the
issues associated with quantitative methods will be reviewed.

There will be a review of the methodological procedure of neuropsychological assessment which is used to
measure functional changes due to the impairment of specific cognitive and behavioral domains. Both standard
neuropsychological tests, along with non-invasive neuroimaging techniques for selected clinical
neurorehabilitation populations, will be presented.

Results

Review of results from human performance studies show that fNIR is a field deployable technology to assess
localized brain activity. These results demonstrate a positive relationship between the participant's behavioral
performance and fNIR responses as a function of task load. In addition, past work illustrates that fNIR can be
used to study neural correlates of attention and working memory, as well as, integrate fNIR with other
physiological and neurobehavioral measures.
The benefit of a combined use of fNIR and EEG has been demonstrated in a performance monitoring study in
healthy adults, by taking advantage of both the spatial information about the hemodynamic activity and the fast
temporal dynamic of the cognitive processes of interest.
Using fNIR, a bar-size-control task using a closed-loop BCI system was designed and tested with healthy
adults across two days of testing . Comparisons of the mean task and rest period oxygenation changes were
significantly different and the mean task completion time decreased across practice sessions.

Conclusions

A similar approach to the study of the human cognitive activity can help explain the mechanisms underlying the
impairments caused by disorders such as traumatic brain injury or multiple sclerosis, hence providing some
physiological evidence important for the choice of a proper intervention

0449.htm http://ibia.conference-services.net/reports/template/onetextabstract.xml?xs...

1 of 1 7/29/2012 7:50 PM


