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The prefrontal cortex plays an important role in higher cognitive processes; however, it is difficult to
detect and clarify rapid and complicated neuronal dynamics. The purpose of this study was to investigate
frontal lobe activity using the magnetoencephalogram (MEG) and the electroencephalogram. Firstly,
frequency-dependent neuronal activity during the Stroop task was confirmed by the MEG measurement.
The cognitive performance was lower in the elderly than in the young. Additionally, a time-frequency
analysis based on the wavelet transform revealed that theta-band activity (4-8 Hz) in the frontal lobe was
increased during the mental image task to consider three-dimensional shapes from plane figures.

SRR
(BAEHAT - 1)
[ERESE GiEEREEY & &t

2008 £/ 500, 000 150, 000 650, 000
2009 £ 500, 000 150, 000 650, 000

FHE

FHE

I
& 1, 000, 000 300, 000 1300, 000

WFoEs B - #eE R

P& oo3F - #iH - AMETIE - ERERIZ

X—U— R[N - @R, BHaEE



1. WHEPAR S MO 5

KA K2 '8 O Rl SR A B I, &R 72 iR A
BEEETCOREMBSE L LTE
A kE ZHH S, L, Zx & &ET
LA RRIE B DO X A F 27 AT EHET
PE 2 HE, BRI, RTEAE S BN T O KD
AL DB = M BEAERAMEIEI AR 72 08 %
A

2. WHEOHEK

AW TIE, FRLET D MRS
a5, mOKRRGBELAE L
7o ARG IR« B 0 E & RV R IR AR RR A
BEBEICB T HREESTOMX %2
BMEatTAsZEH2EHE L, £ A
B 2R AT 52210k, fix o
RIEBOERE DT S22 LT, L0
EORmWMANL A F 7 2O &%
T AsZ LEEMNE LT,

3. WHEDIE

(1) A b—7 (B4 FR) §EE VT,
FOGEER (ing 17 4 K OMdEs 5 13 4)
KO (7 4) WEZIT>72, AR
N—THETIE, Ry EREPERL .
RENTEXTFTOLETROERRLE 2
LVEND D,

(2) RIEAE T L v & 7238 m R Z
ERET OO, AUE LA A=Y
PR A DR (WEBRE 14 4) &
1T o7,

(3) QL [FEED A L Z LA A—TFEICE
W, FR LSBT D miiE s (K
W) . O ERRIARE TR L 7=,
B RRIEEI D 2 A F 2 7 AT 5
720, Ux—7 Ly FNEEIZ L B RERH
JER ST 2 T2,

(4) FIBHESE TO U T ¥ A L7tk
15 B o [K 2 BE AR <0 #8 A AE A M & h
T DO H e dlE TR Tk (v
AT NEEWE) BRE LT,

(5) 76 7 B Bl S AR TS B 12 K T
ERRE T TOHHEMRIEENCE R Lz
AT 21T > 72,

4. BFFERR
(1) A b —7REICHBT 5., MRS

o BB FE 2R L, R
BilZHh~ mimE (EYEFERE

VA —RFEATICRB I A MRA) T,
U—X 7 A ) BEIZBIT HFRm
HEBERFMEDIR T AR O 6 LT,

44 697% (n=17) vs. 37i% (n=13)

700
600 T
500 T [
400
300
200
100
0
By & xF € & XF XF

Rt BR @R Cong. Inc.  Cong. Inc.

1. APNVN—TRIEBBE(Ms)D L&
©CIAY 2:1F3-1 ED)

2. RMEICL3BITHE
(BDFEHTYELY)

2 FEHEOLZFNND L L, 3 KT
R EZHD R CTA A —TF D121,
HMrXEoORE - - RELDH, &
LIZEZL OMNLEEZES L Z L&
B 52z L7z,

A. 2D figures
C. 2D-3D task
top view
Ja\ viewpoint
B. 3D figures l
front view / j \ side view
L3 4

B3 FEEE, L 3RTERZE
HETOIRE

(AFRAL-FaEEE. B:#ET S 3D
B C:FEEE 3D AMOBER)



2000
‘g =TT
= 1500 |-
£ -
S 1000
S it
@
o
% 500 =
o
=

0
Simple Selective Simple
2D 2D D 3p

K3 AVEANAA—CBRBIZETDR

BEE. TERMDS D 2HETETIEHE

(2D-3D M) TREBREAARLLR.
(BB 1%9DEEEEZTRT)

(3) ATEEEE (Fz fHIK) ITB T D —F 4
W (4—8Hz) OMMAFRRIEEN, R
By (Oz fHIk) CBHTHZE (Pz fHIk) &
AR THEME LT, 72, 17 —X
TICLDBEATEFERND N, A X
NA A —VHBBEIZLA R REL
L xR LT,

. B. ;pgSimee20 2,108
Fz — Simple 2D 10
6 — Selective 2D
— 2D-3D 8
—— Simple 3D
4 6
4 0
1 2 3 4

Selective 2D

12 2:103
4 6 8 10 12 10
8 8
Cz
6 6
4 0
1 2 3 4

2D-3D

12 2103
2 10
8
4 6 8 10 12
8 6
4 0
Oz 1 2 3 4
1 Simple 30 2108
4 10
8
2
6
4 0
1 2 3 4

10 20 30 40
Frequency (Hz) Time (sec.)

Power (uVolts?/Hz)
S
Frequency (Hz)

B 4. BTEEEESEIE (B A D Fz &)
IZH TR BEBEKFE.

(FIZ, -5 HHTHEMER)

(4) V=—7 by M &2 —EBK
fENT 2L, VT VA DTV RT
LREMEZ B O T T & D AT IR & 4R
KL, ZTOFEICEY., SEMKEEK

W T OMBIEBHOF A F I 7 XL
FEAE M2 BT L7,

YT ILEA LTDEEFEDHETE
JARAEEER . '

. L Nl[ﬂ” -
u:;ggggggillklllllh

’ T —

Z A ""'l

i S I
. #

g >

!

AP (kg
i
]

s
)

50 120 180 240 300 360 420 0 6
ime (5)

=S>HRIEROHH

Hs5 #ERSHDOFA1FIIVRX
(RAEBKENE) ZVT7ILEALHEE
TEIHFFEIOHMEH

(6) fEFE (HmimE 2 at) TOWER
EE S, SR RRE BRI L F
TRR L BT TOHE R @)
DETZHRBE LTELEDE,

5. TR

(WHFEERAE . WHIEoHE M O 784 12

ER 7Y

(MEssam S0 (B 3 1)

@O Kashihara K. Wavelet—based system
identification of short—term dynamic
characteristics of arterial
baroreflex. Annals of Biomedical
Engineering, #& #t A , 37, 2009,
112-128

@ Kashihara K, Maruyama T, Murota M, and
Nakahara Y. Positive effects of
acute and moderate physical exercise
on cognitive function. Journal of

Physiological Anthropology, % &4,
Vol. 28, No.4, 2009, 155-164

® Kashihara K. Roles of arterial
baroreceptor reflex during
Bezold-Jarisch reflex. Current
Cardiology Reviews, # @t A, Vol.5,

No. 4, 2009, 263-267

gk GHath)

(D Kashihara K. Evaluation of the
cognitive process during mental
imaging of two— or three— dimensional
figures. The Second International
Conferences on Advances in



Computer-Human Interactions, ACHI
2009, #HEA, pp. 126-129, 2009 4 2
H 3 H, Cancun, Mexico

Kashihara K. Optimal camera angles in
mental imaging of three—dimensional
structures from plane figures and the
effects of depth cues. 2009 IEEE
International Conference on Systems,
Man, and Cybernetics (SMC 2009), Z#t
A, 20094 10 H 12 H, Texas, USA

@ MEHEM: FHEKE»DL 3 Rz

6.

TMINFEGT 5 7= DI LB 72 ZR AN AL R BE
DOFHE. %5 34 [B] 4 HAEE L2 ER
EAELEKRS, 20084511 H 22 A, =H

HIEEW, R LA A —U#BE
\ZBT D 3 WITWIR D e 7o it ik &
BATE FE D OZhE. HARAM 3PS
T SCER 2009 AEAFFE R 2, 2009 4F 10 H
10 H, 2=

IS ik

(1) WFFERA

IR EH (KASHIHARA KOJI)

R RT - RFPLlE #eE = 2e gt - 160H)
e

a5 40463202

(2) WFFE55 184
(3) L HENFIEA



