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Analysis of frontal brain activity during meditation by fNIRS
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We human beings spend about fifty percent of the time of our waking hours without any awareness what we are
doing now. It is said that such a mind wandering affects happiness. Mindfulness meditation is drawing attention
as a means to prevent our mind from wandering. In this paper, we analyzed the brain activity during meditation
using a breath-counting meditation that can be easily done by meditation beginners. In this experiment, only
the frontal region, which can be easily measured, was measured using functional near-infrared spectroscopy, and
the difference in brain activity between resting and meditation state was examined. Fractional amplitude of low-
frequnecy fluctuation was used as the metric of brain activity. As a result, there was a difference in Fractional
amplitude of low-frequnecy fluctuation between resting and meditation states even in the meditation beginner.

1. FLC®IC

MBI AEDOE L% 50%0M, HORIDZ & IizEheEd
BN IFLoTWAREIZHE. ZOREBEIIVRTUX
VYT IR, <A Y R VR VI3 OEREE PR
WMEZLTTE S [Killingsworth 10]. ¥ Y RT7 v &Y v 7
DR ZS T/2HI2iE, 1Y KU VEY v T OIREEIZEL
SR ZENEFEETHL. TOEEFELLTII VY R7L 2

AMEMDPFEH I N T WD, BETIEYA ¥ N 703 A% EE
RN 2B DA > TH D, EARRGEE OIEAE T O

BEALAREE T T\ D [Hasenkamp 12]. UL2L, ¥1 VR
73 AMAS AR OF 1 & > TEE L HENRETH 5.
E7z, HILEIZHERE Y TRERROMEE) IFREShTwa
V. UL7zdis T, #IEDIRIRELZ 8t T o nBENH D L
EZoND. I TAWMGETIE, #0HEOIEARR ONNIEE) % H
ST, BARERZ T+ — KNy 2322 L2MAENET
5. ARTIE, R ZEHROINEE OME 217> 7.

2. WEREPORIREBIEE DT

2.1 EBREE

AFER T IEIEAR] O D IEARE & LR O NG E) & Hi 3 5
7= DIZBERERE AR AN 3 Y61k (functional Near-Infrared Spec-
troscopy : fNIRS) % f\\7z. fNIRS IZIEFZEEME: THIFOME R
TSNz, Ko HEIGEWVRETHENTRETH S, £
7z, BEARHZIZHILDEBERICITD 2L DT E 2 HEBZ AWV
Tz, WERE AL A DB 10 44, KME9 44 (22.15 + 0.56
i, ARE194) D194 TH-o7z. AL INIRS &Y~
TV 2 TR 0.76Hz ® OEG-16 (Spectratech #:#) %
W7z, JEEBALILERE 10-20 FEIZt> T/ r—THE: L,
BEEAS 16CH & U 7z.

2.2 EBRERET
EEREE R 1R T. EREEHIZ 52, 42070y

DF 20 P THEINT WS, FNFNDT 0y 7 % EMEGZ
WA B BEE, AELKREREREGERETE

B, BUHR IR 5 A T % 2 R A

sfujii@mis.doshisha.ac.jp

1-3, 0774-65-6130,

Faldy, HEARNY, MEARMRZZERRE (1), AR (2) 235,
IRAR AT 2R IEAE 788, IRAEEHE TRCHE R T TR A JBA)
VA NRlR) 2R UZ. BEBREICREEZ21TS & E12ikA
R 2 BN, B2RWVBOTHSHMAMD, hEkbb
FTHR1DWABIL2ERUE. £, DOhTHRA L
W, 10 ETHA LT 0HU 1 IR TRADZZ L,
ERZENZ0, BEPSERMENZGER, 1208 ZE
T ERBR U, IERETZERE, EASEHE (1) (2) T
XV Z v 2 AUTRIET, AR R USEIMESNERNE S
PO T2 fTbRWZ &2 ERLUT-.

Resting | Breath | Resting | Resting
state counting state state
0 300 600 900 1200
~ Time [sgc.]
Closed eyes

1: Experiment design
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2: Clustering result
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3: Regions where significant difference was observed
in Cluster A
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4: Average value of the Right superior frontal gyrus in
Cluster A and Cluster B
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