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Principles of Brain Optical Imaging System and Its Issues
Hirokazu ATSUMORI

Optical techniques for measuring concentrations of oxygenated and deoxygenated hemoglobin in
human cerebral tissues have been developed. A continuous wave (CW) light system uses CW light
based on near-infrared spectroscopy and is an effective, non-invasive method for measuring
hemodynamic changes in the human cerebral cortex. This system, however, does not provide
absolute values but rather, the relative changes in concentrations of hemoglobin due to the lack
of path length values. Therefore, other techniques have been developed. Spatially resolved
spectroscopy provides a tissue oxygenation index that does not depend on path length, and time
resolved spectroscopy and phase resolved spectroscopy enable us to estimate the mean path
length. However, none of these techniques obtain the partial path length for the cerebral cortex
that is necessary for calculating absolute concentrations of hemoglobin. Here, I show several
optical approaches to observing human brain functions and explain current problems to be solved.

Key words: near-infrared spectroscopy (NIRS), spatially resolved spectroscopy (SRS), time
resolved spectroscopy (TRS), phase resolved spectroscopy (PRS), path length, cerebral cortex
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