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Theoretical Analysis of Light Propagation in Human Head for Brain Function

Measurement

Hiroshi KAWAGUCHI* and Eiji OKADA**!

Near-infrared spectroscopy and imaging for brain function measurement requires the information
of the light propagation in the brain to improve the measurements. The light propagation in the
head is theoretically modelled to predict the optical path length in the brain, the spatial sensitivity
profile and so forth because these parameters cannot be directly obtained by experiments. The
light propagation in the neonatal head is different from that in the adult head. The spatial
sensitivity profile can penetrate into deep region of the brain in the neonatal head whilst the
spatial sensitivity profile is confined to the shallow region of the brain in the adult head. The error
called crosstalk is observed when the wavelength dependence of the optical path length in the
brain is ignored in calculation of the concentration changes in oxy- and deoxy-haemoglobin. The
crosstalk can be minimised by the adequate wavelength pair for near-infrared spectroscopy and

imaging.

Key words: near-infrared spectroscopy, brain function measurement, light propagation in tissue,

optical path length, spatial sensitivity profile
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