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Dual functional near-infrared spectroscopy (1):
Technical consideration
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Background
Human behavior such as conversation can be assessed properly
using ecologically valid experiments in which multiple subjects
participate. Unconstraint and portable near-infrared spectroscopy
(NIRS) have a potential to do that but have not been studied well.
Thus we have developed a dual functional NIRS system where
hemodynamic responses are simultaneously recorded from two
subjects with identical two NIRS instruments and started to apply to
psychological and psychiatric conditions.

Results of study 1

Objective
Is there significant variation of the channel positions among
subjects? (i.e. variation of the cortical regions measured by NIRS
probes attached on the foreheads).
Is there significant effect of the head motion when two subjects
interact with each other? (e.g. nodding or gesture during conversation).

Left upper row, the measurement positions averaged among the 12 participants in a prior study
by Funane et al (2011); Left lower row, the measurement positions in two participants in the
present study on a standard brain in the MNI coordinate system.

Results of study 2

Participants & Methods
The NIRS instruments used here were two sets of WOT-100
(HITACHI) with 16 channels that covered prefrontal cortex. Data
sampled at 5Hz were transmitted to a PC through wireless LAN. Room
temperature and relative humidity were kept 22-25 centigrade and 4043%.
Study 1: cortical regions corresponding to the individual channels
were examined using a magnetic digitizer and virtual spatial
registration technique for 10 participants.
Study 2: head motion was measured using a small acceleration
sensor attached on the WOT-100 headset and its effect on NIRS signals
was assessed in a single participant.

Left upper row, a smaller amplitude of the velocity; Left lower row, a larger amplitude of the
velocity, the other recordings (vocalization only, plus small & large nodding No) are not shown;
Right, an increase in variation during task 60s is clear in the condition of plus large nodding Yes.

Conclusions
By using virtual registration technique, 16 channels of the
WOT-100 used in our dual fNIRS system were found to be localized
at specific prefrontal cortical regions, which was comparable with
a prior study using the same instrument.
By using a wireless small motion sensor, NIRS signals were
found robust for a small (1-2 cm) vertical or horizontal head
motion. However, a large (5-6 cm) vertical head motion had a
possible adverse effect on the signal level.
We should be cautious for this when applying the dual fNIRS
system to interactive human behaviors such as conversation with
non-verbal communication (e.g. gesture) in natural condition.

