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NIRS Signal Analysis using Variance Plot for Auditory Selective Attention

. *
Tkusaburo Kurimoto !,
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Abstract — In near-infrared spectroscopy(INIRS), there is optical pathlength problem.
Thus, NIRS measurements cannot be compared between subjects and or regions within a
subject. In this study, we propose a separation method for the optical pathlength influence
by the variance plot analysis using the variance of the sample mean to NIRS time series
signal. As a validation example, we conducted variance plot analysis on auditory selective
attention by 10 subjects of normal adult males. As a result, in 8 subjects out of 10 subjects
for auditory area on the left side and 7 subjects out of 10 subjects on the right side for
auditory area, channels corresponded which are activated concentrating on listening to

music.
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Fig.1 Stimuli of auditory task for selective
attention of music and lecture.

;

The Adalat capsule
as MRI marker B

sylvian fissure

02 MRIODOOOOODOOOOOODOOOOOO

Oodoooooooooooooood

Fig.2 Position asumption of auditory cor-

tex and sylvian fissure,superior tempo-

ral gyrus and superficial sylvian vein

from head surface using MRI (T1,T2
method) for NIRS measurement.
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Fig.3 Channels arrangement of light sources
and sensors for NIRS.
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Fig.4 Moving average and additional average

of NIRS channels data for attended a
music and a lecture (subject :HK).
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Fig.5 Moving average and additional average

of NIRS channels data for attended a
music and a lecture (subject :SM).
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Fig.6 NIRS time series data of auditory
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and a lecture(task B).
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Fig.11 Variance plot of OxyHb NIRS data

at auditory cortex(subject:HK):CH9

for rest and tasks during attended a

music and a lecture on log-log scale.
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Table 1 Average value of minimum a for 10

times of OxyHb NIRS data and the
CH of Number at auditory cortex
during attended a music. Average
value of o during attended a lecture
at the same CH(10 subjects).

Left Right
Subject | CH M.usic Lecture CH M}lsic Lecture
Min « « Min « «
HK 8 0.499 0.317 22 0.293 0.224
KO 8 0.187 0.239 22 0.286 0.223
MK 8 0.570 0.874 22 0.552 0.509
MN 9 0.491 0.765 16 0.487 0.661
SM 8 0.295 0.805 22 0.324 0.520
SO 8 0.322 0.446 22 0.490 0.297
TG 8 0.283 0.544 22 0.202 0.425
TS 8 0.432 0.361 17 0.183 0.327
YK 12 0.385 0.536 23 0.252 0.401
YK2 8 0.538 0.453 22 0.414 0.492
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Fig.13 Average value of a (subject:HK) us-
ing variance plot against channels of
OxyHb NIRS data for tasks(attended
10 times music and lecture).
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Fig. 14 Average value of a (subject:SM) us-
ing variance plot against channels of
OxyHb NIRS data for tasks(attended
10 times music and lecture).
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