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Abstract: The activation of prefrontal cortex of brain during some mental tasks like mental arithmetic induce has
been studied using hemodynamic imaging modalities. In this study, we focused on the differentiation of activated area
in local prefrontal brain caused by the different mental activities as well as evaluating the classification accuracy of
in-house fNIRS system. The study preliminarily validated the device including the signal quality and tightness of con-
tact between detectors and prefrontal area. Experimental results of mental tasks on 5 subjects showed the subject
dependent tendencies in correlated prefrontal activation and the area of highest accuracy.

Key words: fuctional Near Infra-red Spectroscopy, fNIRS, Prefrontal cortex, Mental task

LM £ gt
7|1& %LOM Mental Task°ﬂ "LPE’% tﬁﬁ}% %"—1%
Wi oAl e XM SEg M o] AR el
2 FAFAFITH1]. 28 QA EF7|(fuctional Near
Infra-red Spectroscopy, NIRS)= T of A& YU3|A|
e AR ThE whge] W SIS Ak} Sm Rl

Ao 2H, o2f7t | B/t mhE doe| HetE 4

Corresponding Author : Park Kwang Suk

o M
=
2
ol
o
ia
_q

Seoul National University College of Medicine, 103 o] A& oju} X =< (prefrontal cortex) o] ZF
Daehak-ro, Jongno-gu, Seoul Q37 AA} Fof TS 4 gl oRxly) FPAF B ]
TEL: +82-2-2072-3135 / FAX: +82-2-3676-2821 8ot =e ool &8 5 Gl= bk M8 EAel B
E-mail: pks@bmsil.snu.ac.kr 2 ARSH= &= V1A Mental Taske] S AE FLES9ICH
O] =2 20101 2 g F-(n] = ko) of Ajel 0 = o= ¢4 E3|, 43} 9ol e R HTE oS ol 4
u} T2 E 2] obAA] (No. NRF-2010-0020808)7 2014 %= 1|2} | Mo o mal Alsl = _ o
FrapskR o] Ao 7 AL Tt Hlo| 9 o7 7| NErAFI 9] %] Ues, Az Fag g sldzRle] W} golgE
°J S Hho} =3 A1 (NRF-2014M3A9E3064623). FHEska B4

9o 2
s %%fa A3, 9 %) IAE Task FRolch A2 of
2 AshEs 289 4 91| eialnt gleH2]. Teut o
% Aokt BRE okl W 9o AR ol w4
gasts|RZavle] et th2A o] Boke We £ § Fuli Furt A3 Islo|nw, A4 AT Fof 44 A
8% 4 glrk b B AT A olutel At ol
2 H5sto] HW o FEY 4 9 AT 7S INIRS
s

177



Mental Task 30| o3t AHE B4 ole] INIRS 7|4k 24 - 353 - 05wl - 54 - Waln) - whaa

&, E2EA(ESD200, Sena, USA) 24 A4sle® 13

g7 o A =A% F wh3ke] 8l YR E Modified Beer-
Lambert 2o uja} BA5ko] 714 Qolol =] A
HE 4T 4 U3 o] A" 2HEA] oHEE a1y
3ol vh3} 7lsAJo] A2 Li-Poly 7.4 V 950 mAh Battery
2 FE5I%TE o] Batterys E33 F A|AHO 4G

e o o 9 2P 4emx 16 cm x 2 em (140 g)© 2 4], NIRx Medical

DET1  DET3 5  DET7 )
Technologies Alol|A] &4F 7153l =Z (Portable) &A]3t
ng L§3 AFg28] NIRSport7} 10.5 cm x 17 ecm X 4 cm (350 )91

D%4 DEé“ Lo Ao Hlsto], AL TPHA AT = Aok
L . a9 1be BT AAE Zhojzp oluke] 5 =4 9l
= S — LED1, =5 =4 floll LED3¢| fjA|stes vt FHE
®) 718 AT A4S dom et wolA Hejg Aot
2 1. (a) INIRS A28, (b) U (LED)3} 427 DETY7H = 7F LED9} B727]9] Aglis 7kt 2.5 cm, 4.5 cm, 7cm
Aol= 574 99. o|ct.

Fig. 1. The measurement channels composed of the light

Sources (LED) and Photo-detectors (DET). _ _
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Table 1. Classification accuracy of LDA using the mean
AHbO during mental subtraction of participant 1.

Sensor

N LED1 LED2 LED3
DET 1 34.3% 58.0% N/A
DET 2 52.0% 32.0% N/A
DET 3 50.3% 36.7% 52.3%
DET 4 53.7% 51.3% 57.3%
DET 5 N/A® N/A 64.0%
DET 6 N/A N/A 66.7%

Valid DETs  61.0% 64.0% 82.7%

a : Not Available
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Table 2. Classification accuracy of LDA using the mean
AHDbO during mental rotation of participant 1.

I\?ensor LED1 LED2 LED3

umber
DET 1 70.7% 52.3% N/A
DET 2 55.0% 16.0% N/A
DET 3 66.0% 75.7% 58.7%
DET 4 63.3% 68.0% 30.0%
DET 5 N/A® N/A 66.7%
DET 6 N/A N/A 66.7%

Valid DETs  70.0% 73.3% 70.0%

a : Not Available
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Table 3. The highest classification accuracies (percentage)
using the data from coverages of each LED during mental
subtraction.

Participant LED1 LED2 LED3
1 61.0% 64.0% 82.7%

2 68.7% 70.3% 87.0%

3 63.0% 35.7% 77.3%

4 90.0% 78.7% 70.0%

5 59.6% 60.0% 70.0%
Average 68.5% 61.7% 77.4%
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Table 4. The highest classification accuracies (percentage)
using the data from coverages of each LEDs during mental
rotation.

Participant LED1 LED2 LED3
1 70.0% 75.7% 70.0%

2 70.0% T77.7% 69.3%

3 62.0% 54.7% 54.0%

4 86.7% 86.7% 93.0%

5 65.3% 61.7% 63.0%
Average 70.8% 71.3% 69.9%
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Table 5. The standard deviation of classification accuracies
(percentage) using the data from coverages of each LEDs
during mental subtraction and rotation.

Participant MS (%) MR (%) MS-MR (%)
1 9.6 2.7 6.9
2 8.3 3.8 4.5
3 17.3 3.6 13.7
4 8.2 3 5.2
5 4.8 1.5 3.3
Average = Std® 9.6+4.1 0.6 +0.6 9.0+ 3.7

a : ¥F=Hx}(Standard Deviation)
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Table 6. The standard deviation of classification accuracies
(percentage) using the data from coverages of Left LED and
Right LED during mental subtraction and rotation.

Participant MS (%) MR (%) MS-MR (%)
1 10.8 0.0 10.8
2 9.2 0.3 8.9
3 7.2 4.0 3.2
4 10.0 3.2 6.8
5 5.2 1.2 4.0
Average + Std® 4.5+2.0 0.5+1.6 4.0+2.9

a : ¥5Hx}(Standard Deviation)
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