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Positional Measurement of Optical Probes for Near-infrared Spectroscopy

by Non-contact 3-D Digitizer
Daiki KAMATANI*,  Shuntaro OKAZAKI*, Chang CAI*, Koichi MORI*

Abstract

Since multi-channel measurement of brain functions with near-infrared spectroscopy (NIRS) is silent
and tolerant of most postures, it is especially useful for studying brain functions of small children.
However, in order to identify the brain locations of recording, it is necessary to measure up to 32 tip
positions of optical probes. Although a magnetic tracking method has been widely used for this purpose,
we have found it difficult to finish the measurement before some young subjects become uneasy and
uncooperative. Here we have introduced a non-contact 3D digitization method by laser triangulation, and
compared it with the magnetic method. Because we previously found that the high resolution NIRS could
resolve less than 7.5 mm difference in the localized activity in the brain, we set the tolerance of spatial
measurement at 5 mm. The non-contact laser method was found very accurate in realistic measurement
conditions. Although the error was larger with the magnetic tracking method if metal parts were used
in probe holders, its accuracy was within the defined tolerance if positions were projected onto a
parasagittal plane for the identification of recording locations in the temporal area. The laser triangulation
method shortened the time that required the subject’s cooperation from 96 s to less than 40 s, although
it added a post-processing time of 10 to 20 min. We conclude that the non-contact 3D laser triangulation
is a useful alternative method for measuring probe positions of functional NIRS, especially for young

children.
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