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Measurement of Human Brain Activity by Near-infrared-spectroscopy
when Performing the Task for Evaluation of Intellectual Productivity

Shutaro Kunimasa *!, Kazune Miyagi *!, Kotaro Oishi *!, Hiroshi Shimoda *!,
Hirotake Isihi *!, Fuminori Obayasi *?, Mikio Iwakawa *2 and Takashi Saito *2

Abstract — In order to evaluate intellectual productivity caused by the work envi-
ronmental change, subject experiments have been conducted in the conventional studies
where specially designed tasks were given and the task performance were measured. In
one of these studies, the tasks for evaluation of intellectual productivity have been devel-
oped. It is expected that intellectual productivity such as concentration on mental works
can be measured quantitatively by the developed tasks. However, the brain areas acti-
vated by these tasks have not been yet confirmed. Therefore, in this study, the authors
aimed at evaluating human brain activity by Near-infrared-spectroscopy when performing
the developed tasks. As the result of the experiment, it was found that the brain areas
corresponding to working memory and visual sensation were activated in 2-digit addition

and word classification task respectively.
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Fig.1 Brodmann’s areas.
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Fig.2 Flow of the measurement.
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Fig.3 Locations of probes.
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Fig.4 Locations of headband.
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Fig.5 An example of brain activity in word classification.
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Fig.6 An example of brain activity in 2-digit addition.

gbooooooboooooooooooooooo
000000000 NIRStation3000 DO DO OOO

3.4 0O0OO0OO

gboboooob20b0000b00bO0o0o0ogon
gboob1l1oo0gsb00e0000000000000
gboboooboooboboooooobooooboboao
gbooooboooboooooboooboooooobooan
gobooobooooooobooooboob 100
gboboooboboooboooooobooooaoo
gbsdbbooboooooobooobooooboboaon
gboooooobooobooobbooobooboon
gboboooooooobooooooboooooao

gbobooobooooooobooooooooobooaon
gobooboobboobooo 100000000
gbobooboobooooboooboobooooao
gboooooooooboooboobobooooao
gboooobooooobo9booboobooooon
gbooooooboooooboboooobooo

4. g

gboboobooooboooobooobooooon
g3b0o0000e0b00o0oooobooboboOooonon
gboooobooooboobooooboooooooo
gboboobooooooboooboooooobooao
gboboooboooboobooooooooooooo



gboooooobooboooooobooo 29,30
gbooooboobooboo22000000000
gbobooobooooooobooooooboooobooon
gobooooooboobooooobooboobooooooo
ooog40,495000000000000000000
gbooooboooboooooboobobooooao
gboboooboooooooobooooooooobooon
goooobooooboobooooboooboooo
gboboboboboboboboooobooobooo?2
gboooooooboooboooooooooooaon
gbooooooooboooboooboooooo
gboooooooooogooboo

gob200000000000 30000050
gboooooooooooobooobboooooon
gboooooboo2.200000000000000
gboboooboooooobooooboooooboooao
goooobobooooooooooo1ocooooz20
gbooooooooobooooooooboooobooon
gboooobooobooobooooboon 5,15,16,26
gboobobobobobobobobobobgo
gbobooobooooooboooooboooobooao
gboooooooooobooooooooboooon
gooooboooooobooooboooboooo
gbobooobboooooboooboobooooao
gbobooobooobooooooboooooboboon
gbooooooooobobooobooboboooooo
goboooo0o0oooooono 36,4647, 4800000
gboboobooboboobobobobobaobao
gbboooboooooobooobooooobooaon
gooooooooobooo200000000000
gbboooboooboooboooooooooooao
gboboooboooooobooooboooooobooao
gbooobooooooboooboooboboooooon
gobooobooooooobooooobooooooo
gbobooboooboooooooooooboboaoo
gbooboooooooog 2280000000
gbooooooooboooobooobbooooon
gboooooopoooon

gbobooooooboobo20b00000000
gbooooooobooooobooobooooaon
gbobooobooooboobooooboooobooo
gooooboooooOoooooooobobooobooo
gboboobooobobooooboooooooboboao
gbooobooooooobooooooboooobooaon
gboooooboooooboooobooobbooooboooo
gboooood

5. ggo

O0DDO0O0OONIRSOODOOODODOoooooooo @
00000000000 D0O000DO00DODoDnoO
0000000000 0000D00000000no
00000000000000O0O0o0Oooog NIRS
0000000000000 DO00O0DO0OoODnoDO
00000020 0000000000000000
0000000000000 D0000000000Oo
000000000000 00000000O0DOO
0000000000000 00D0O0D0O0DOO0O0oOOn
0000000 20000000000000000
00000000000 0000D0000000no
00000000000 D000D000DODO0O0ng
0000000000 D000D0DO00O0OD0OO0ODnog
OooOoo0OD0DO000OoOoooo

good

[1] oo,00,00,0:00b00000000DO0OO
gooooooooooooooob -oboooo
gooooo cpTOPOOO ;000000000
000000, Vol.1, No.1322, pp.151-156 (2006).

[2] OO0O,00,00,0:00000000000000
goooobooboOo;0o0oboobobooog
00, (2012).

[3] oo,0d,d0,d: ooboooooooboobog
000000O0ooooo NIRSOOOOOooooo;
joooooooooooooooooog, Vol.ao,
No.1, pp.149-154 (2008).

[4 OO,0,00,0:00000000000D0000
goooooobOoboOo;b0obobooboooboooa,
Vol.13, No.2, pp.9-14 (2010).

[5] 00: Ooo0o0oogooooo I, ocooooo,
(1992).

() D0:00000,000000, (2009).

[7] 0O0,00,00,0: 00000 060,0000,
(2005).

[8] Damasio,H., Grabowski, T.J., Tranel, D., et al.: A
neural basis for lexical retrieval., Nature, Vol.380,
pp.499-505 (1996).

[9) 00:00000000,000, (1988).

[10) OO0,00,00,00: 0000000000000
000000, 0000, (2006).



