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Introduction

Cognitive control is the ability to adapt to changes in the
environment. Extensive research has revealed that the prefrontal
cortex plays an important role in cognitive control. In the previous
study, we used near infrared spectroscopy and examined whether
inferior prefrontal activation is associated with successful cognitive
control in young children (Moriguchi & Hiraki, 2009). We
compared the brain activation of the children who performed the
cognitive control tasks successfully with the children who
committed the perseverative errors in the tasks. We found the
significant differences of inferior prefrontal activation between the
groups. However, children who perseverated did not always
commit perseverative behaviors. In some sessions, they performed
the tasks correctly. In the present study, we examined whether the
brain activation in the sessions where children performed correctly
was different from the activation in the sessions where children
committed perseverative behaviors.

Method

Participants

Six 3-year-olds.

Behavioral Task

Participants were given four sessions of the Dimensional Change
Card Sort (DCCS) tasks (Figure 1). One session consisted of a
control phase (control 1), a preswitch phase, a second control phase
(control 2), and a postswitch phase. During the control phase,
children were provided with blank cards and asked to place these
cards into an extra tray. During the preswitch and postswitch
phases, children were given detailed instructions regarding the rules
(e.g., ““This is a shape game. All of the stars go here, and all of the
cups go there.”’) and asked to sort the cards. In the preswitch
phases, children were asked to sort the cards according to one rule
(e,9,, shape) whereas in the postswitch phases, children were
instructed to sort according to the second rule (color).

NIRS Recordings

A multichannel NIRS unit operating at wavelengths of 780, 805,
and 830 nm (OMM-1080S; Shimadzu) was used to measure
temporal changes in the concentrations of oxy-Hb, One NIRS
probe included 8 optodes that comprised 10 channels. Each probe
was placed on the inferior prefrontal areas of each hemisphere. The
Region Of Interest was located near F7/8 of the International 10/20
system, which corresponds to BA 45/47.

NIRS Analyses
The average changes in oxy-Hb during the preswitch and

postswitch phases were calculated for all channels and each subject.

The significance of the differences between the changes in oxy-Hb
for the baseline (the last 5 s of the control phase) and task
(preswitch or postswitch) was determined by a two-tailed Student’s

t test for each channel. Moreover, we classified the sessions in the
task into the pass sessions and the perseverate sessions depending
on whether children kept using the preswitch rule in the postswitch
phases. We compared the brain activations between the pass
sessions and perseverate sessions.

Result

Children showed the significant bilateral inferior prefrontal
activation during preswitch phases in the pass sessions over the
perseverate sessions (P < 0.002). On the other hand, during the
postswitch phases, children exhibited significant oxy-Hb increases
in the right inferior prefrontal area in the pass sessions over the
peseverate sessions, but we found the opposite pattern of the brain
activation in the left inferior prefrontal regions (P < 0.002).

Discussion

The present results were consistent with the previous results that
right inferior prefrontal activation determined whether young
children displayed perseveration. Children showed the significant
right inferior prefrontal activation during the preswitch and
postswitch phases in the pass sessions over the perseverate
sesseions. Given this differentiation, we propose that sustained
right inferior prefrontal activation across the preswitch and
postswitch phases may be responsible for the development of
cognitive shifting during the DCCS task.

Reference

Moriguchi,Y. & Hiraki, K. (2009). Neural origin of cognitive
shifting in young children. PNAS, 106, 6017- 6021.
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Figure 1. DCCS task
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BERRIS 2 DWW TRHRET LTe, F 7o A RREREIZ DWW TR, 2 OFEREHITRE Tdh 5 PANSS

(Positive and Negative Symptom Scale) % FHVNTEHi L 72 EEE & OFBI & #iFt L7z,
B, AT RE ST MEEESICARB SN TR Y .. IR HhE I TN RE
L., FifCHELEZ L TER L,

[R5 L BE]

Go/NoGo oD IEE =R, <R TIX 98.9+2.1%., A KIERETIZ 99.1£1.8%
Thoiz, EIRIEIZEIT 2 Go/NoGo 44T H D loxy-HblZE b i Go &f: & ik L
T, EICHEIMURTERTEICB W CH BRI 2R L, [deoxy-HblZE L EIX, FEK CHE
REEMER LT, —FH., TAOOEkIE, MERMEMCIIMRTE oz, Fi2,
BRFVERICRB T B EIEE & OMBEOKETTIE. Go/NoGo 2177 D loxy-HblZ L& &
Excitement [K¥-1%,5 (van der Gaag et al (2006){Z &% PANSS 227 @ 5 [K+E7 /L)
[ZOWTC, AEABEOHMAMR Lz, ZhbOfERIT, ¥ 7AiM I 31 % i
HED deactivation 7~ L TV 5, & HIZ, MAKIVELE IV TiL, Excitement K+ (T
NIEE - BUAE, s, FEHINE, EEMEOFREIRDE) & AmERERE o Bl 2 R S s,

#F#XEE: I+ 0 (FE) MS PH#H, (B) MS
PHEAE, KF, 7+ L& @ &
F#XEE: I+ k0 (FE) MS PH#H, (B) MS
PHAE, KF, 7+ LB @ B
BWXEE: I+ b+ 0 (FE) MS PH#H, (B) MS
PHAE, KF, 7+ LR @ B
BXFEE: T2+ 0 (E) MS PEA#E, (A) MS
PHAE, KF, 7+ t0OB @ B




P1-6 /A=vIEFIZET5S Sigmal R EBEETFLZEE NIRS (K DHBERERITE O REEMEIZD
LT

AHAE " MNZX . NEER FH LB BNEFT . RAAE Y @BHL Y
1) ZEXRFRXZFREFRARMBAGERESH. 2 BERBELERFZFEFHORBEFHLE.
3) BFREANNER NZvIEEHARELS—. 4) RERBIINRFER

(B8N ZVIEE N2y IER) FEE. FTF. MR RE. OFVBRGELRDZARWTERE
FODDFHLLBOWRRRENBYBRENDEEHBET 5. NV IETEE TIIATEEHAEE
TAREEN, ENIFFEEIT T 5 BRI BIROREICEET HEEZ LN TS, Sigmal %
BRICOVWTIERMEREEDEENTEIN TSI/ =V IEETDRRWEABRETHLIILR
FHIVN Sigmal RERADRFHMGREBEREZHEDESATEY . N2V IETERRETD
Sigmal ZAEMARLEELRAMBREOHMMIBEEEIC OV TORITDLERLIROHONS, ZZ T, AHET
(FN=VIEEBHICE T LHERGREZITPORIBEEMKEEL Sigmal ZE{K A61C (GIn2Pro) S H!
EDREEREIL =,

(FE)EHEEHSEELERE (MIND (25 DSM-IV ZBEELT/N—yIBEEEECEALTXE
TOHRBAIZEDIABZRT. ECFREADGERMZRELz. NZvIBEBEEH71A(BMHE20A.
ZH51N) 12DV T Sigmal 2K A61C (GIn2Pro) S B &S bR 574 — GEFRIM & NIRS) Tk
St dE P DRMEOERTREITL -, MHIHEERE LL T JART (Japanese Adult Reading Test)
H XU WAIS-R FEHERR (%034 fGEITERL . MIBDIEB) EHEITL =,
(#ERIFERGREERITUIER. Sigmal ZRBELSHIZEIL T Sigmal GIn/GIn B [ZDULT Pro
carriers LLLERL TB ZEBLFRICEVHENROON -, COERIEBHICEVTHICEZE TH-
fzo EF-ENRIMEEEIZBIL T GIn/Gin A Pro carriers ICELL THICBHICEWTEEZ R ERNER
otz COIER L WAIS-R FEfiEghi (%15, REISTR. BUEDIRE) [CHLVTHEE THY. JART I
BVWTIERETEFRDIER IEH -2 DDEEEZTRT ETICEESLA ST,

(FBE] =y IEFIZEVT PET A° SPECT TOH AT THIEEEMEEE T P MR D T AR
SNTHY.NIRS TORFTIRABRDN=VIBEFTEHICEVTRESRBFLLLTETRERT
oxyHb ZILEDFEMNRBHONTUSH, RIREITIE Sigma1 LERKR L EME T oxyHb ELEITER
MRDONT =, HEKFELFITHLVTIE Sigmal ZEK A61C(GIn2Pro) £E Gin/GIn E4AY Pro
YT HRICHBELTCERGEETOBENS N ET HATHRMNHSHH (Takizawa R et al. 2009) .
Ny IBEIZBEVTHREBRIZ Pro Fv) 7R A GIn/Gin BB THRICERGEETORTO
BETZRLz. ChoDEREFIMERFAEL/ NV IBEELOHELUMERIARTHS. T-HAIH
REDIRETCH L TIL JART TIE S REDERIFEZ TIIGEMN21-HD D WAIS-R &R TIERES
ZENROHLN, WAIS-R EIERANERGRETOHELOEEZLYBBICRRT SBRETHD
AIHEMZ TS 5D THY . BEFLELEOBEEC OV THERRELLTD NIRS FHEIOF A
ERIAREEZDND,

(649

Takizawa R, Hashimoto K, Tochigi M, Kawakubo Y, Marumo K, Sasaki T, Fukuda M, Kasai K. Association
between sigma—1 receptor gene polymorphism and prefrontal hemodynamic response induced by

cognitive activation in schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry 33:491-498, 2009



P2-1 NIRS ZAW-ERX#EEET R & T DFEE
HR—#%, EAM(AARZRER), #HEN(BAKDE)

[IFL&HIZ] NIRS DIE51E, PRI LD 528 i E 288 - I E L& D /A X728 ORGIE BN MBI/ E 5 B Eh
TW5. 72, NIRS 13 EORIBEADD, HEMAHEIMETH U, #ERE ] CHIEM O LR 72 AL PR
EATH ZEMTERVEWH HEARS 5.

AWFZETIE, NIRSIEH &2 BT = —7 L NEWRIZ X 2 2 EMURFERAT 21T\, FEHES ST DM ik
RRT A, BT AN HIEOEDNEE RT - 0IC, BEIREFEOMIEE 2 NIRS & fMRIIZ XV [FREHH
L, ZOREREZHKT 5.

[EERAE] WiBrE 121, UL NIRRT 3MEOEES o B sisHa HEL -,

WED FEIR M s D7 1L HTD R L ) 24+7=
WG oo R L E ) 3+5+8=
WD R NER O E R L E R ) 234-(0.61—0.35) =

MBI E=ZICFERL, IR ICHESRWIINICHOR LT, EO#E5 L 3 B HBEL, HETHIEERITT

HLE LT, JIE AL LRTEASE, #BRE 1L 20~40 RO F L 9 4Lz,
[EBER] EROT o v 7 TP A 0%, BHE-L A M2 64 AR TRV KRS TWADT, BFFRIC K 2D INE
e 64 WEHTHRYRENTWDEZENEZDBND. Z2T, 5% 10 BIEICHME L, 64 FEL DL HEH
BENDHSEFRDIEFEHER L. 2O HEIC LT, EEED ) A XL Ly RERD R
7o, IB6IT, HERREDEFOF/T v /L ® oxyHb, deoxyHb D F-#)78 0, FEERAZN 1127225 K 9 ITHEHE
Brfb L7z, ZOFKCE-T, #REZEORBEEZMEAL, FHERD D Z & TR — 1) 72 47T B
ZEMETH Z L ANAREL 22 B D,

HFER LT 21T - 72 NIRS {5 & & 0 VERk U 7= it RE (& & AEMIfRHT L 7= IMRI OFE R A2 X 1 1877, £ 5
SOMERGESENREWVIREIZ Y, BiEAEEIMAEIZ T oxyHb A EF L TEY, ITBLTWVWB Z &N bnd.
[FEH] R_E LT TEORMMEEZ R0, HEIEROMIEEI 2 NIRS & fMRI 2 CRIBFFHI L,
FOFERE L U=, FORE, 1R LTI 21T - 72 NIRS D5 H & fMRI Ofs 50N —8 L, A7 b )7
ETHDHZEERLE.

$ZEE
#) 2+7=

BEED
Bl) 3+5+8=

HEES ‘ ‘ ;
sl O [° e

4
o~ )
N — 3
L ey A

X 1 T D NIRS 15 5 & EHMENT L7 fMRIIC X 2 IEERE IS (WiBRE 9 444))
SEXB 1) R, MY, WSER, SWE, EAKEIT, RS, LA, MEENT RV EIEE
(fNIRS) Z AW 7= @RS REE I & 2 D3, b a—~ 2o 2 —7 7 —R%25E, Wol1l, No.2, pp.183-
191, 2009



P2-2 RIBDERERTHRICETIMBEDRE

IR VO HES ROV ENE VY, BRE- VY, BEEX OOV
DELUAEAZRESELREN, DAELELHEBOELRE, DAVRTL

FBHPEEE, AHHFEMEREMKE SHISPS7TOT7THRHEFLR

ZHEEFEE T b 5 Fist edge palm task(FEP) I3, i & % 8) o [ % % ¥
ETO2HMEE L TCHRBREFNMBEEREICLTRY Abh TBY, WKLY
BBWTHLIEFELEAVWLERLTWD, MAEKRMIEZIZILC D & 5 MEHEH
BFEOBETIE, ZORBEOMITNME R &N B Y, §iFE AT E e R
CEBICEHEL TWD LEEZXZDLNTE L, 2 E T FEP & AT K O id I & 5
BizoWnWT, fMRI 2 E DR A A - 72 W THRFA ARSI T
7= (Umetsu et al., 2002; Rao et al., 2008), L 2>L, Z 4 5 O HF % T
RKB THBEEIT) - OWKSGH COMITEITRIENRR S, £7- FEP

TRREOBIEORIZHEL TR WED, #BRE OER N FEITHKE S
NTWRWwn, K TIET IR TITbh s HTIgICHEM L, FEP {iT o &
SRR AL, FEPMATH OMIFEEIZ DWW THRFL .

fERE R AR & OMERE 11 £I2, EBAL CTHREZ T TS 5K 00k
(Near infrared spectroscopy:NIRS) % il \ T, K% X2 X 2 ¥ 2% Pk
LA ) —LFCLo THFEFOREEZ 3ENE/"BITHE L FEP % Ji
L, #HBRFCIBEONREIETATET Y V7L, AU@ELZT
HEIICH R LE, v ba— ¥ A7 XHEMEB) E(Palm tapping:PT) %
Ay, MERITREORMBETEKICES T IMES Z kR, &6
WCHEBRERICEB N T, MERITOEMMERE L W LTEIERE L Oxy-Hb
DELEDEEZ R L, TORE, FEP IZHME)/E & ik U T /78 Al
BHEBEICEWTHENRKIGEZ R LI, 202 &b, FEP M7 I2 (X A1
AIEFOFENEEL TVWDZERNRBINTE,



P2-3 » & 72 L Lo AT ARRBEZRITRROEES BT 5 HHMURTEERTE KK & OHER

OAME Y| T —BRY ., gHREIH? , = —f®, mREARRY | AR SR, G
N

1) BIRERRFERHHESHE, 2) BIRERRPMERAREEE, 3) TERFELPHAT 40
VAT NTEFR 4) BRHEERATZERT. 5) ARk

[BEM] bitbid NIRS # W HATHE TR, [HERFLAT URATAL & THEEL (BH)
CRATA ] EZZITHORTEMEKIME AL EEZ bR T 5 &, HEREGW [HEELAT U
T Al DELENKE -T2 (Kikuchi et al. 2007, Onishi et al. 2008), Z iUk AT Lo AT A
NRMP BRI S 24720, MEENCAmANY . MIKEZ (LA KL 0 EEZHND,
LU, 23t 2 i8R COHMAR LK TH 5, Ahlbhvbiuit, Ao Kic X 2iE8ED
W2 D7-0, RAREOHS ¥ % 4 BRI AL ¥ TR E L EOHER &2 i~ 7= D T 7
Do
(5] il & RIE AR 144 (B 74, & 74, FHFE 27.86+22.98 %, RELF|X)
(ZhE1T L7ze NIRS JIEIZIE, IR h =2 A4t~V F T 7 A NRXT X T 5 27 1 C9866 Z i H L
7o oA OEIMAFTEARTE 2 24 F v RV TO, G 8T ¥ U XA ARE L, 8Tz v
— A —NHIERINTE LR AT AOFOEEIZK L, i FEOHERICh T F 2R & F TR LT
HHIEVNIHEDOTHD, 1 BIOKRAEI 4 55 24 B, XHGRE & FIGREZ SV IRT 1 a7 4>
aDT7 vyl THA L Ths (ABABABABABA, A=xfHGiME, B=l4:RE), RILGREOH S
LSBT HELY., 1A4ICHOX4ANREIT L, 4 OOMBEOXEBEIIETCHEIN-FICFE CFE
BRLTHH ) ThnZ ) &L, FEREOHS E A RAER T2 b3z, O THHE] (WIN)
ORIFEREIL, HENTEFITHBOFE2RrT 5, © TATHRE] LOS)ORIBEREIL, HIh/-FIZ
AT L FEERT D, @ IRFHE) ALDOREEREIX, HEIn=TIZ THb) TAT) THb) T4
I ERBTHARSINE TR RT A, @ MEEHE] RND)ORBGERE X, HENn=FIC b

BT ZEETHERSNEFERRT D, lx OWEBREIZH > T REOIRRREIR A2 R 5 12 O A%
BRERNCERAELZ U —H L L, HBREPHEEZZTCX 28 TROEBELWVIEREE (20 Ea—
2 —DFORRHEROR BENL D) 2R, TOREOERERENS 4MET CTRLEN>TZH DI
ft— L7, SMAEKRTH, HRE OB RES EOFMATE Lz, 1 MEIZIIT 5 5 BIORIPKE
BED OxyHb ZAETE 4. BIGRBEERTD 5 RA > b O & FIEREE % D 6~10 A > kDI
PIETHEATZ AR THIIER ., 5 IO A2 FE I L, WEORE 2% OxyHb Z2{b& e Lz, &
2 ARXPEBANLTET ¥ VBRIV T, AT ¥ 10 ® OxyHb AL EOFEIE % & %2R T
PR RRET L 72,

[FER] WeE N SE S N85 OFHEIL, ¥ LVJIEIZ RND>ALT>LOS>WIN DJETH-7-, 14
4 8 4 ¢ ALT @ OxyHb b &2 b K& <, 34 TLOS &Lkt K& o7, Y IZRND
W24 T, WINBN 14 Thot-, £72. WIN & RND 2ME< . ALT & L<IZLOS Ict— 72 Z#>
(WFRID AL Z 7R LT h DN 6 £\,

[B22] HREOHS E TROLEIDBRKEVGIN S -T-Z LD, FREOEESE O EF IO IMIE
BIMHE T 2O TERL, BE—2 2O 5 AREMEIVRIE SN, 2F 0, HENARLEL RDHT0IC
X RREV) B ENRVLET, HENMET T CLET I COIEINID R b B2 6N, iz,
RN E— 2 24U D85 B ITIIMEANZENFET D 2 E 0Nl Sz, A% ERN S, ik
Bataflt T FPETH 5,



P2-4 fNIRS IZ X 2 &/ BB A5 o oD i I s 2241 D B 2

(Brain Blood Flow Change during Out-of-Body Experience by fNIRS)

.28 7% (Yasuhiro INUIL) & 017500 (HAR, #57)

WART5 2 (HideyukiKOKUBO)  [FERSH# A 70FERE AL KFHHIFZEPT (HAK, TH)

1. [ZC&HIC

(2 AWNFHE) (IE) EoHic, TRIMEERL &SR %
L FERD D, 2 OFETEDPIIZEARA 22 RS BEBLR
RO IN ¥E &2 . £ F v v O IR A 4 S i i &
(functional near infrared spectroscopy: fNIRS) % i > THIE
L7z, fNIRS ITHEE R < O KRINEE L2l (BEEE B
TRE 2—3cm), ZEMINMREED 2—3cm T 528, SALRHE
PLCHIENTE D RS OAHED NI HIE & FRETH
57 EORENBH D,

A CIE, LHICIEDH DA, IR ARER o o R 2
(L CHRBRFEWVERNE SN 7= 0 THiET 5,
2. 3FRAFED MRS BERE) B8

(2 ANFHED (GE) 1%, TER) & TE#R &R
CHRBR T B iERRE, T (1) Tk, (2) Mk bl .
(3) MHiEAbAR), (4) THAEE), (5) DEEEHE]
D5 BRIy N E % 5 — THENT TE- L TV
<o
[RIVBERG) fE8UE (4) [HihisEE ) BpECiTH, £
BRizknwTix (1) M2#iF), (2) BNOE#RD 32D
FLERPERICED D T=HETH) . (3) EiiE M RS
Bid 5 Tt (4) HIL OB EDWERS 5 Tehils
Bl (5) BilkIRZAENIQRAT S Nk o5 20/8—
M I CEFRIR O RN 21T\ & BEBE I R0 D i
MmFEDEZERE LTz,
3. ERAE
EBRIBHT - #AM ; AMIBERIE L 2009 45 A 2 A, [EEERR
BUFTesE ARFHUIBIZERTIC TIT o 72,
B (EORMEE 14 (1001, B, 71 GEH) &
L7z,
PR FERI R - AMIfi BRI E 121X, 780nm, 805nm, 830nm @ 3
WREOYZAWDIERIEA A — 7 4E FOIRE-3000
(HERUEFTRL, BA) 2 Hv/z (OMM-3000 o [F7Z
D), DEBH 5 MR, 2L 4 % 3X 3 OIESTE ISR AR
B L., AIEATE A RE L,
FEX  MIBOMEIINT 7 A N—F o —7HE% . M
FEMRH32E LT BRRME L, BRE OIEER-EIT, IR
Bhoi= b DYE( (94 43) . BB (6 0), BTIEE (B
57%y) ThH-o7-,
T —Z AT - ARBUARR DR ABIZ A o T 10 FUIE SRR
L7-HE S 200 P OT — 4 % 59 SR 20[BIA S Z A
MM TEEY L,
4. % B

Fig. 1ic, ABABRT oRMmiED B 2SS~ >~
&I U~ DO CRT, REIIHRE L4ICLD
TAREI R BE To 5 A5, BISHARTEF TR 22 it i O b 23
AHhb L0 ) BEOERENME SN,

¥ ABARRE s

BENERERPORNFEREL
Lt EHEIYTRER T FI—R~DHEEX
W d 200 FNE Y,

5. ERESRORE
SlElE, RIEARTE O L %2 RE LTz, hohiiTcE ok

IR Z D DR D MEN D D, INIRS THIE L

TV DB IV 721 T D O ¢ MEEERI MLk

DEFEFSTHAARRELEZ LD, 5l&kEE, SEIF

TRA8 FE D> B IEAR AR TARER O I E &2 7T 720,

BE I

1) Chen W, Zhang T, Wang F, Kokubo H and Yamamoto M:
Change of hemoglobin concentration of cerebral cortex and
respiration frequency during gi-emission task, J Intl Soc Life
Info Sci, 21(2): 473-492, 2003.

2) NIRRT 2 AR W ER T RSN OIEI
& B X% HE W R o % TE B O B 5, &L BT I
10(1&2): 33-36, 2005.

3) WARFZ, WARERT | FOIET, PSS, ROR
T SRS ML F 2 FH O 72 HE I RR R 0 i L 28
{t. J Intl Soc Life Info Sci, 24(1): 224-239, 2006.

4) NIRRT 2 AR T B B B E R HE
W23\ DG, &R, 11(1&2): 12-20, 2006.

5) Elliott R, Rees G and Dolan RJ: Ventromedial prefrontal
cortex mediates guessing, Neuropsychologia. Apr; 37(4):
403-11, 1999.

6) INATRT 2. IWARE . B F i, SRmBZ, W
E1. BINFB—, EREI: NIRS I X 5 K% oH|E
Journal of International Society of Life Information Science,
26(1):134-137, 2008.



P2-5 MCT EffiFD f NIRS IZ X 2 iXRiTEHERTE ORRIE R
RIRERBERY  HEIEE. OFR—3%

BERERIUT RN T (f NIRS) & VW72 iM ORIk (2 B3 2 Jef T gE & LTI,
BRER, FZNER, &R, EPEEREL G L L2252 R T
%o, LorL, RFIZHITH MCT (ARG E AT A ) O X 57, SKKEORME
A S & H RO TEEh %2 £ NIRS # FHHWTHR K 9 & LIeafgRidw, 7272 L, kG2 A
WT, MCT #BEHM iR & L T2 -BOEZRE S L LEMRIEIH L D0, EHEN
DHRTFIR MG STV D DT Tl ey,

Z 2T, ABFFETIE, (B REREFTHR FOIRE-3000 % vy, MCT o R REARZ R Ok
DIRIFI DR EZ R AT b D TH D,

MCT (JMABYIKT I AR T A b (Mental Cutting Test) O Z & T, #/R SR D
B X EOIWrmicxt L, 2 olm oK %2 5 HOBRE)H#IIE 2 —FMORE T X b
Thbd, ZOTARMNIT AU D CEEB (College Entrance Board) (2L ~>T, 1939
RPN FRER 2B %8 S 7= Special Aptitude Test — Space Relation ®—ECT®H 5,
ZIETIE MCT 135 % < OB E IR L CE S, £ 07— NE-I, 225
b DRBEOREA SN SN TWT, #HBRE OZERIBEORNZ ST A M & LTE
FHLTWD, K { NIRS THWHI DX A2 [TERBO L DRL WA, MCT TllEkR
R DT D E WO RSN B 5,

T =X DN, BLE S 728 RS 5 WIEEBO 7 NV—TIb BT I D FIETH D7
T AL =& I, IO BRG] OB FRb~E 7w v DB O B A TN,

(ARG R AT A N FERTFIC BT D WREDOBFEL~E 7 1 B REOFER OFER
TULTO LS IZEEDBNS,

(1) BMATEERTEF O EBEDICH HF ¥ %16 6, 13, 26, 32 &, RBHATEA
HIFEBIC®HDF ¥ %20, 27, 28, 29, 30T, BENL~NEIS O BED
ZALDIERFEF TR E W,

(2) FYrRNV1L3E2HLETD, Frox/L6, 26, 321FMEL~EIBE VR
EOEADTEMZITE LY, ZHUIK L, Frox120, 27, 28, 29 TiIFE#Ht
~NET B EUREODECDOIIA 4 Bipo TV D,

PLELD, MCT 24 - 22 A7 & LTHEM L TWAREOKOIRTIEEIEL, W2 HIE
R E—OHDHETIHATE ORI OGN DN, Tzl 3x5FLETDHF ¥ FL
6, 26, 32LF v RrN20, 27, 28, 29 THLILENHLMNITELEEZ
%o ABIOFRTH S REIE, MCT EhaRrOREE A & < WFEH3 B30 2 X DR ER L,
ST, R ELS FoBE, MEZ R B0EIE, AXEZH HFO# &2 EORAEHRZ A
TIZHKHET DIROIIEDS AN - TE Y | FEIZERERMEZ LTS & EOHRZHEL TRIE
L7 DOTERY, 2D & OfIIL, BEoK, [EEHRE 5D REONEE L &
HIAHOMEET 5,



P2-6 RAIRVEEFD NIRS B D1 N MR EET

HAS

RERE™

[ A

Event related Analysis of NIRS quick component to

Finger Selection for Button Operations

Hiroshi TAMURA™, Miki Sueyoshi and Akira Okada"

Yo7V TSRO NIRS CTIHIE IR 72 ik ik 45 23 8
HEND, MENIRS T, Zha /AR BT, T
JIETEDZLETREL TET, B TR
EEOEE R E WIS TND, /A REEOLITER
b2 FhED 1R 5y O FLRBIEAEHT Th D,

NIRS 75 /) 7= (b Hb 2  (Oxy) & ik
{t. Hb #2 £ (Deoxy) D7 — & & kAU AT 5,

T 2 Fn (Total): Total= Oxy+ Deoxy

IR 72(0_D): 0_D = Oxy—Deoxy
AR T EICIREEICEN SN D, REEICEE)
W Z AT ARHL I & 72 LG & @il & 2 5.

RSy Quick = O_D —Average(O_D)

HEERL Foire3000 % VY, 48 v /L% 0.1 V)
BICRHAIL 72,

B LR R ARERE O FHEIRE B 25, AD
R AREITHE R 05— 1.1 TR TT5, 4 FAD
REAREET X NTHERL K 100 BPENCAFE 20
BIOEAEZ IR LTz, T ART L — DI REAENHDOR)
1.1 BB XM EL, ZOEA - EEO 1.1 B2 %
XFHIEL, 200 3 KR D KB & A LLi R BT L 7,

[l —+5 RT3 2mEndERsy 5 Bilalv/EL, sk
BRI 2 B O TR 2B 2 X 2 1R T, 2089700
b KAEZRE 2L | Fl 54X 3 a), b), )%
2% M3a T, P, BH), BHHSMRIEL TVD,
2L DF ¥ XML, ZOLHIRRIER 25,

LTAD, DED NIRS Fr /LTI 3 b), )DL
NTBHDLNFHDOEF R THLZ LA A LT, £
AT X RV OFEBHRALIL, BLHILTZ 48 F o L
D2~ANFTTHHN, US> TN D, ZHULFE
WAL DOWTOFT RO FLBHI R TH D,

COFRRITELTF BAEAE ., FERORRGIEICE
S>TEREZHND,

Fuchigami, M., Tamura, H. Okada, A., Brain Activities supporting
Finger Operations, analyzed by Neuro-NIRS, In Smith & Salvendy.

(Eds.) : Human Interface Part 1, HCIl 2009, LNCS 5617, pp. 495-504,
2009. Springer-Verlag, 2009
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P2-7 NIRS TH.2 WIS T

94 Bk
LR R tE B B A 22 R A B BR B R B I B « A TR — Y Bl 3 i

¥ i

— BRIz, ORI & HAIZE ) L7 A ISR, RBEG D MG E bR KDORES &
%ﬁ#é:kﬁﬁ%éobﬁb\ﬁm@M%W%ﬂﬁ IENE DY ETDHE, ERKRESEFE
HLEOELTWRIZL22DLT, ZNENORECHIORE 1 23—l 2 Bz #hin Lz &
XL UK TLTCLE S, ZOBGUIMMIMEREIR T &I TW5D, fi 15 EC, X
R FE LT B3 B MM RE IR T DWW TIL, ZHETIZE S OMFER R SN TE 2N, £
D AT = X LN T ORI — S TRV, EBIO X T H 2 I 330 T fa
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P3-5 Optical Mapping of Brain Activities:

Effects of Spatial

Variation of Skull and Cerebrospinal Fluid Layers

Shuping WANG, Nanae SHIBAHARA, Daishi KURAMASHI, Shinpei OKAWA (University of
Electro-Communications), Naoto KAKUTA (Kyushu University), Eiji OKADA (Keio Univeristy), Atsushi
MAKI (Hitachi Ltd., Advanced Research Laboratory), and Yukio YAMADA (University of

Electro-Communications)

1. Introduction

Optical mapping is a recently developed technique
which can image brain activation 2-dimensionally
along the head surface by detecting the intensity
changes of light that passes through the brain. ¥
The sensitivity of the detected signal to activation
in the brain is influenced by the heterogeneous
structure and optical properties in the head. The
no-uniform thickness of skull and low-scattering
cerebrospinal fluid (CSF) layers above the brain is
predicted to affect the mapping image.? In this
study, we simulate the optical mapping to
investigate the effect of spatial variations in the
thicknesses of skull and CSF layers on the
sensitivity of mapping images.

2. Simulation of Optical Mapping

Optical mapping uses the data of the changes in
optical densities measured by the detectors at
multi-wavelengths. We assume the presence of
active region in the gray matter as the brain is at a
task state. The arrangement of the probes with 8
sources, 8 detectors and 24 data points is shown in
Fig. 1. When the brain at rest shifts to a task
(activation) state, the change in the optical density
A OD can be obtained. Finally, the images of
optical mapping are constructed by 2-D spline
interpolation of these A ODs at the 24 data
points.

3. Results

The sensitivities of the mapping image to the

position of the active region relative to data points

and to the depths of the activated region are
investigated. The effects of the thickness of the
CSF layer on the mapping image are found to be
opposite to the effects of the thickness of the skull
layer. In addition, the sensitivities of the mapping
images are highly dependent on the position of the

active region relative to the data points.

‘White matter ) .
Active region

130 mm 10X 10X 3.5 mmy®

_é

(a)Uniform layer

() non-uniformlayer

Skull: d, 7=fmm, d,;=10mm, 2 0mm
CSF:d. ~lmm,d_=3mm,Smm

Skull: d.=Smm,10mm,20mm
CSFE: d.=0mm,lmm,3mm,. 6mm

Fig.1. Simulation models with uniform and non-uniform
skull and CSF layers

(b1)

S !
0 4 8%10°

(b2)

Fig. 2. Simulated optical mapping images of an activated region
at positions A (left column) and B (right column) for
the CSF thickness of 0 mm (upper row) and 1 mm-6
mm (lower row).
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a hidden figure. Journal of International Society of
Life Information Science, 23(2): 306-313, 2005.

[3] Elliott R, Ress G and Dolan RJ: Ventromedial
prefrontal cortex mediates guessing,
Neuropsychologia. Apr; 37(4): 403-11, 1999.

[4] Yoshida W, and Ishii S : Resolution of uncertainty
in prefrontal cortex. Neuron, 50(5), 781-789, 2006.
[5] Kokubo H and Yamamoto M : Brain activity while
guessing — Research by functional near-infrared
spectroscopy (fNIRS)-, Proceeding of 3rd Psi
Meeting: Implication and Application of Psi, April

21-24, 2006, Curitiba: Brasil.
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P3-9 EBEROFEDY XLANRADZEICEY HMEDICK HHRE
UTITBCE (R THERFARE T Y > T8

LHIT®HIZ] DO DO EHEOEE FITEMEBRERIC L > T2 &R0 | BRBRENER IS %
FRT DO LT, ERBRE XY XAZE AT L0 TWD Y, RETIEZ DR A W
SRR ONTIRFTT H720, BEERHISRER N B2 5 ERBINE N EFR AR L7z & x0, o
MIBEER 35 L OV RMAIEEZ C o NIRS EHIC & 2 BTG ) % Heig U 7=,

[EB O] EBRemEIC, i (AAFEIEM [Asian Dream Songl ) BLNY XA (BT ~UL,
BPM120) ZHEEXEH7=, 12ch ® NIRS 'm—7 %, EFEK 1020 £ LD T3 & T4 2.2 LT
ZIENAAMBEICELE LT, 60 RO PAIRZFO®ZIZ, #ids KON X A% 60 FLHITERR <+,
DOWNT 60 IR ER S -, Zha 1#EL, 5Nz Lz, EBRBME 14D D 44
W21 8 AEMILL L OBEERETRIRER N H V) . 3 A IR IR THBR ORI 72 o 7=,

DRER] MAENRLVRVERBEIL~E /v e v BOARET =2 L LY, ThETNOMI LI
ATZZER X & BERUX S B 2iRF b ~T/ n BV BOFEEEOEE KD, T OBENL~T S 1
EUHMEZ 5RO Dz LT Le, ERFEF ORI~ E 7 v B U inEs X1 IR,
K 1 OLEMORNIER, ARIOKITEMOERTH 5, #ifiTZNZNORET ¥ XL TH Y,
1 EFDEHRETFTH~OI NN/ > T D, BEANIEEHERRRE . AANIIERBRE OERTH D,

0.20

0.15
0.10

0.05
0
-0.05

-0.10

Oxy signal change (mMmm)

-0.15

-0.20

X 1 HIEEEF ORRIRE~E 7 1 v BN

ERRAETCIE, 14 OXEHRHEFRRE (@) IRV TE LTS 1 E U 'mPZFFRFIT A
THM L7225, 2R LSO EBRSINE TIEBEE R M B AL o T, ZHUTT20 LT ik
FHIRClE, HERHBRRE OMBFE AT 7 v U B RH R THI L7223, JERRBRE T
BRE RN SR o T, S BIT, HEARHFBRBRE (2R 2 thERR OfRF (b ~F 7 m e
DOEOHEIE, EE FEHICHBWT & S ITBEFEICA LI,

U X LPEHRF IR, s & 13572 0 | ZE RN ISR AR |2 do v CIIER R
BWTBENMAT 0 B EOETOWEMMN R OIS, FRNRIEET Tl REERORERITH)
b B PERHRL~E 7 v B BOBEE RN RSN o Tz,

[BR] AREORBREND, HKBEBRBRICL > T, FRERRFORBIEEIOEN NS b b Z
ENRABMNE o T, HEREEORERIZ L > T, AMNMAEE TE OGRS & ATHIN U 72 F2ERGs H
., BRENEROILE Yy FROU ANILEMTUELE N, SECME XA T INS L)
BT H EDOWTIRIRT UL, EEREHEORBRE P IEFR S L EET OMA T =ALT, £
BAAIEE FEROVEMEALIZ D D B H T &N TE D, £io, U X LEEEURFIZ A 5 AL 72 AR H ISR
FAZBIT D LEMEE T I 381 D SN OE T OMEINIL, BasEESRRE ) AL HAROE I Do
LONTHDEMRNTE D, Zhud, BB A2 INEEE COJEEN 2SN L 72 F2BR S INE
BB L CE T BEBNITRIB ThHoZ L eI T80 THA I,

[3C#R]

DU - TA T, FEOBIOHT, KBMEE BEHR) | WEFHHE. 1998

2) Sato H, Fuchino Y, Kiguchi M, Katura T, Maki A, Yoro T, Koizumi H, Intersubject variability
of near—infrared spectroscopy signals during sensorimotor cortex—activation, Journal
of Biomedical Optics, 10, 1-10, 2005



P3-10 NIRS FtillH> b A 7-2BEE D K7 & TS E) 0 Btk

SRR (BRAOKKFREF) - 05EF (AIRERKRT) - wHEH - BUSRM - EEET
(BROKZFRFRFRE) - ORET) (BIRERKRFERF )

[H]

EFH DT, IR VR T T 7 ¢ & CEEIRTEN P OMMEERE 2 FH L. #EBRE IS I EHIE
FHUEFOIE VK Y ORI EZRD TS, B O RIFICON T, FHIURE R L 9BRE OO BEN S,
AR FP OKIMEEOEINL, B OFHKR, . A A=V R 2R LR T2~ HEEL 7250 T
TRV E WD ZERRBENT, £ T, AT, EEREIC TEhE1CiER ) TRBWEICHEHR )
ERFEFE R LUTCRH CERES 2 R, B3 280 0RGTTRABOMEE 25 L, HiHo &
FOBRIRONED XD RMIEEN ORI Lo TN ERMTHZEEHNE L, £72.21
F O OWERE T-HORV IRV EZDOLS Dikin O T, THYHHE N B WD MmEE RS &, [
N> TWDEOERLSL | Tk, RIFNERD W) ZENERMESNT, £Z T, AWFFETIE. B
H & OB & g Og % L 5 RFOMIEEN O W OF IOV THRFTTHZ & & L,

[ 5i£]

NP SEBR ORGSR A B F 2 CTUERR L7 28 DO FEIEEY & 4 4 OIS (FEEE SR O & 1 %4)
WD, O FTOUER L BT A2 EZ5pet s Uiz, FHIERIELE2E X T, RUFE 3
B, BIRERIKRFT48 F v /v O3 FAR (HIL ETG-4000) % AW TiTo 7=,

FHFIEL, OB BERMA T AW 2O i~ o#h=2FEH L) (LLF movement) A%,
@ TEhx ORIME FxOFWK. T, BE AA—V2E) JCLT aura)z /75, OB D 7 4k
B D Omovement & /W5 @aura # 15T, £HEH, FHANEZ—2 DX A7 1% LT 30 BOLHE %X
SAT 3 BTV, SEHINE LTz, GHlltR, #BRE G ORRED sk A R D 7=, FHIR R OfEHT
IR EY LT, /R4 3 B.OvpEN, (FP: frontopolar, FT: fronto—temporal, M: motor) (2K
BIL. & FAROKE SIHEET 0-1 120 Lz, 2B, Wz X3, 5 L7,

(&5

FJUNIRS (2 L B FHAFE RS, B2 B & O & 3 DG % FL 25 RFO IEEY OE T DN T,
(B4 BE D> CWAME A /A 77— A TliL, movement & HFICITEERIEFOE®), A HiES) %
FHE L C 2 A EEN ISk DREREOB X NER TH Y . aura & H R IXRTEEMOTESE), B H & -
HER R P OENER TH o7, £72. movement & HFEIZIX, aura 5 HEFICERER LT, HHr=e
FLIE & W o T BRERY 72 B X S TRUMET S A DA, BERO RS 280 O RGN, FRENKIEE O
B SO WNTN D Z EDVURIB STz, 2D X212, THBE N> TG 7LD 155121,
AVANT I aryDENENMUIZMEE L 2o TV D EHERI SN D DIk L, M 23 - T
LD A LS| 77— ATIiE Imovement (235 H ] BV ME Taura (B SRS Th, RLEIIC
JRWEPE CRTEEI A AR L TR Y, 2 20O RFIZB T 2MIEEINEEI L TR, 2o ik, <fh
FOMOZRL>BEEIIIA VAN T I3 a  OHRTHEREDA NI TV —%2ar ba—LL&h
RN L AERIBELTWS W D,

RIZ, NIRS IZ X ZFHAFER LRV IR L ORAEFRERN O, B O RLIT & IIEENOBILRIZLL T O X
ITFEDLND,

1. e R 58, OBEONTRAFEZay he— T AHEICHD, OQHDOBEETF v/ L

ST DI DA, FT (RISAMIEEE) ORMIEBEINIEFRIZ /2 5,
2. EWERLEE, QX0 ELCHSREZLELZ TS QA A=Y LTS, EXTWHOINM,.
U XL, i & W o EFEFERZ T &> TWAEAIS, FP (RTEEM) ORMIEEINTE IR 5,
3. BAE RO, HEREACMEL OBEICEH L CHY THLIINESRWVWETYH, TOEIX KT
RS TWDHEHAIZ, M GEENEF L 2 ORT) OMIEEINTERICR D,

R DIEENIE AN ZED K E <. A EID 4 NOYERE OFHANE RIS G EANZEZENTNT=, H DI
BHZEMTERLENWZ LD, A%, HBREAHEOL CGRHUZFEAENRD Z LIk »> T, M8 %
B ORGFOEIZTDHEND ZEHAREIZR DD TIE R WINEE 2D,

PAR, L, WAML DRSO F AR T T o e IO T BT P O INEERER I ) 5 60 [MIERREAS RS, 2008.



P4-1 RNMABEILEDAREILICEDICALS BEOEBRHTE

FOR LR e, NBRIESS | HRERAR 7
A SEEUERT /INBHE . AT, (ks
TN AT ABRa=sA(BE) SIRiEE
[ZC&HIC
Fox 1T BRI WTEED ALS B Laia=lr—ralw b3 @ 2R L TOB [, BIVEhiTioxt
T5 Yes/No DEEZHETLHIEE THY, BEIX, D Yes THIUIZ A MK H 2T 570 MG BN 275
FALT D, FAUTTED LK B D E B Z T AR TRHAIT 2, BUEDZERE T, BEEOHEIZ, ik &
HAERRELE ThHDH 10 HELEEZFI AL TWD, &5 No THAZ RIS ZEf 2R D5, 20 10 LX)
BIAIHL, DL MRIE TR EDIREI T2, — 5, &) Yes OE, ZORLE DN ERRAI2IMIEENIC~ 22
S, BRIE Z D RESEL T HEIITRROE DD, BIEOIERE L, 20 2R KIBE OB BLHET D,
ZOIHRI0ELEZ WD e HIEICEIRIOROLE A M EL T 50T, HER M &L T 30 BV EE O REf] 3
DD, A, BEOHE IEEREZ B RO TIHERF M ZEME T 272D O — 2D B Th 5, I E RffH]
ZRLME 27201, B TR CEDMM MR Z b s 2 E 225U T DL 1T, ZN 72T TIRHIE D RS EE DS
HHDHOT, DR OEA LA HEZE S L, I B2 L - DR AL D 2 BRI L5 I E O T REME %
L N
EELENTAE
[EHAIAE] HES40nmDLEDZ VY, T RUF1 T v RV ThD, BT THFE T EMBIAALT
PEEMAFIIEE L | AT A RN T 2 LB OO RO EAFHIT 2, FHIE, 3R M H725,
(U 12B DR, I 12RO [ I, 0% 12 02§ ThY , B ITRIZAHMIcRs VT, &
DYesT2DIEMATEMEAL L . NoZe IR AR D, MOTEMAIZIE, BHR AT 5, SO THAEI 29708 | Fz,
LRI XD > LS A SR D70l DI IEE B,
(B AE] OhBomtix, L ToXoiz3502], FHAL/EE I3 iLiE & Z 8 e LS. & o
T HHGEIE T LA ED, EID O IE R T, FAUCKT LT, B UV NEBIC KO BREATAR g(t) 23K
DB, ZHUTID, BREELIE f(t)=g(t)/27 LU TRED, HBZL, DAL L  Z A7 B ORI 5K
WHEOT =2 o/ N CTEHMBITLL TR—RTA L, FNEREEL L BbE A LT 5,

#E

X LIZRER O Bl 2739, B3R 028 ATy e T
(LY, MG RAS LIRS, b . ol i R
(VIERIECHDH TS GERHUADIRIE) - . & .
CHAVERECON, B TLS IKhdk - § S T
B COPITHD, TRLOBITIE, bbbl 2 [ XX 2 e y
HIBUSEIZ D Yes & No 23437535, TLS T2 B % o Ry o7
UWHRBRE TlIE, 2D XD Yes BE,No BEDN3 7> FeRIGE (%) JEEIGE (%)
T —=AMZ\, —J7 TLS ORIRFA T 1. e RIES LU, @:Yes, X:No

WS I ID T —ADVD 720, UL, AT

BNZIIABIZENHDEENZL, —RORIT CAEREA LIBT3 BEEIIRE,

S5 30

[1] Naito, Michioka, Ozawa, Ito, Kiguchi, Kanazawa, IEICE Trans. Inf. & Syst., E90-D, 1028-1037 (2007).
(2] PN, /N, i, JE M, DR, BINH ., 26 5 [EDCIMHEREA A— 0 74 (2006)



P42 VEETEB DEASHIEDENC L 2 IMERTE DR

R 5202, RO AGE 29, B K29, HE HRES 99

1) BERFERE, 2) EFSERE AR R ERE R AL TR, 3) [EBE AR AL R R A P i RS
EER, 4) EREREWY NEY T — g b X —RIREE, 5) EFRERE KRR RN EL
6) B FHATIR B CREST

l. e

AR RMESIRIE CIIM A RIRIERE 255 L 325 2 L%, EEEIEICR VT, Al e — X
TR EOFLEERFEMRE LTHWDGEIE, (ERIEDICRIT oM & OB & L7 RS0
AR 7e EOFSATRRREOM E, 1E5 2 LIC KBRS, GHE, Wi ERRESRE~ O X H
JEEATD . 72, RBOFESBENRH OB L H4ETEY XA, HEAEFSIEOSELREZ
DO HIZIGIZDI 5. 207, FERIE LI 2 7o LA 2 X RE O BB LTI A b CE
BNCEER L, MAFELEO TRHATOILERDH D, MATEO—2>Th D EBRFIEOENEEET S
ZEE, MAFEEERET D ECTHEHERMALRD EZZ NN, FLEOHEBEHFIEDOENT L DK
BTG 2 MG L2 13 ey, & 2 CARBIETIE, A RIERE M L #dZ ik iatd 5 2
EEBEMICEEFERANZXSR E L2 NIRS SRl 21T 720 THET 5.

Il. Fik

JRARAR A O FRER O T NMEEH RN 8 4 & )t g & L ClEARAMr HElE (ETG-4000, HYLAT ¢ =22) 12X %5
WaATo Tz, RN RN T o —T %7 v —7 % Fpl & Fp2 278 5 X O ICHIEEMBICALE L 13 F v %
VDR AT > 72, fdI7 DR ITEDENT L 5 IMIRTE O 2GR 5720, SElAALEZ S &
iR 2525 [EEEERE] &, AAREZHWTIRAS O FIEOHAEZITS [TIEEEHE 02
AREHA B L LTRE L TN BN 1T o 7. BERRGEIL 27 BRI OZE&E4HA T 15 o
ELM 3L 30 MOEMSM 1A A 1 EITE L, 5 TR Lz, EHEMIAEEoERE L, &
M1 TAm A OBR 2 R T Do AR L [F U X 9 1wt 2 & & Lz, 1 R OBBPEEALEE & Nk
BB ZAT, SO BB RETICHBERBRIA~E 7 v EVREROHMBED ST ¥ 2%
BTG L7 F v v b U, [RAITEEREGRE ), TRIZE S8 (FIEEMAD) ), [FIE L& X8 (FIEBAER) |
DRRTE fE A b L 7z

M. s e

BB 8 4 DHRIE L 72T v RO RN T, [FIT & &) O TIEFRAERT# (BRAERT: 6.6 3.4,
HifiRf%: 5.323.2) 1% [EBERFRE) (11213) ITHARIE L72T ¥ AN E L AEENRO b
(p<0.05). [FIFEEFHE ] OPIEHEMATZICBWTUIARBRZENRD LN h->72 (p=0.64).

Iv. &
WA RFRIE BT IS ST D MR LB AT R RE O BRI T & ATSESE O Ml T ik, R s 2
DIEFTIH N EICEY, EARRICINZ TR T b lE I &R TELL|EESN TN D, Kif
FEORETIT, EERIEICBIT 5T LEZHVTAAD RN CTIHBIEZ m D 57200 A5k e LTRM
TE5EE25. TORE, BBHEHRIEL L0 FIREZ BEOIORTHAARE L TNWD B2 HN5.
Lk, WA KFIERE OEER~DOIEHAZBRET L T e OICBER BB T D 8BdZ HIEOE T X 2 MK
TGO ZEIZHA LI L, TORRERERTEREOFHINC LI VHERL TV ZERNELERD.



P4-3 REFEREIRHI REMTEREICE X 5%

AARER KT RE) Y 7= 3 UF
KEF P,  IERE THI, xR, JR 1794 (MD)

- HY]

AR, REEEERESHE (transcranial direct current stimulation:tDCS) [3IE(ZEERY | E S, EF
BEEEL S, RIMEE O AT 2 e de S8 5 BERIME & L CTHER STV 5D, BRIRIGH Tz
BDOINEYT— 3 BT tICS LHEEBRELHLEDE TN ADRPHRESINTND

(Schlaug, 2008), L7 L72A3 & tDCS DAFHRAR RSN AL L 6 O E B F R BN L DMED A TH D |
tDCS MEEEFFIC G5 2 DM AEREM I RIZOV TR EINTW ARV, £ 2 TAEL Fx TR 58
1% (ENIRS) % FHU> tDCS A3l B Eh F o BB K i Bh B L2 - 2. 5 52 BT D T ERBRGT L 72,

[ 5k - ]
xt G R E T4 CEYEE 31,223, 3 54%)
TEENERE - HFIT LD 50%MVC TO VU TFEfE (Yo F EHER)

IEERE
fNIRS tDCS
4t & : H3L AT ¢ 28 ETG-4000 £ & : neuroConn (Ilmenau, Germany)
WEERAT - [EBR 10-20 EICHE-SE C3 bz FITERAL - PR AR — 2 @) B (C3)
12ch ZfdiE Pt RE A — A7 IR R ATARES
WEFEE : BBf{b~F /et (OxyHb) FIBLBREE - 1mA  FIIKIRRT - 5 40

7'v k@b :Block design (2 TH A7 YA 7 VT EHE 30 B —dEBRREE 10 2 117 veLTsH 4271
% i, 7' b =3 tDCS 1T I 2 FITAT - R« Sham R 0> S THEM L 72,

g AT CIFEIKICREE D 4 F v KL (ch4,6,7,9) ZRILEIE L, B ONTEENOHIED h L2 Rk
SEBREL, 5 B OBENEYEES, ¥ 27 BICNR Y E2ITolz, ZOT7T—2% b L1085
TR Tl Uiz, HERHALER (SPSS 14, 0) 121 S I E — Jofd & 20 koo i 2 F W SF %R E
Tukey 15 (AEKHE5%) 12 TIT- 72,

(k: .05)
[%Sﬁ] rest  task rest - 0.16 5 11 5 ] i
A Fai % 012 - X
=
#ﬁﬁ”ﬁmthﬁ g 0.08 -
— i 5 0.04
g8
0 ] T 1
PRI — R = Sham H PR A FHP  ShamBl#
[Fig. 1. - 5MFIZH1F 5 OxyHb L (chd) ] [Fig. 2. &5 MICI51T 5 OxyHb 2L fE]

tDCS FL H OREEIEE R E Tl ey E 5\ TR AT, Sham FEIZ 5 L T OxyHb fEAL T OEA 3580 5
iz (Fig. 1,2), Fiz. HEHAIEAT (Fig. 2) TIXflE @ OxyHb B IFHEAT, Sham FELIZ HL~FHE 2K TN
b Bz (PC0.05),

[B%]

I T O ELRMISENIISEYEBAL 2 KT D ko) & v 7 AIEEY & S5 5 il 2y 0> B AR S 40 D A3,
MW TT DRy DGR HE S TS, tDCS ITRE DN IE= 2 — 1 o O IEIREMN 2B S &
5L TIEBBMNORENREEZD, SV T T AGENREZED HEM A AT % (Nitsche, 2003),

tDCS HE H O EIEEN B W CMIMIEEDKR F 2R Lz Z ik, ESROERERFIC L EEEENICHE
PTG PR D R MIEE Z AL, PRI PEIC LB L e D =R VX — BN L Z L 2B L T D EHfEER S
Nz, ABFZETIX tDCS DEIFFRY 2R RN R S22y, A% ITR AR & O af Mk 125425 tDCS @
F RN FER0 tDCS DMZEF 14 DOFFR AR E D X S ICH 5T 5O EICHFEZBER TV E 720,



P4-4 BEFENMEARSY FARXRaE— (NIRS) AW =IEEFE/KEEEIZE I+ 5 CSF
tap test [Z&k BHNMMFEZEIL DIRES

BEuER, SHEL. MEE-. WXI FLAZTR, BBFELR. AHRTE. LXK,
HILUEE, MERA. SERE. ABEREF. SHEE. BNEF. LRRF. EKIBE.
BHAm. KBERE

RKRRZXRFlR EFRHARM BAEFHE

(B#9] EEE/KSEIEE (NPH) OZERVEEAHZILITHET, BETBERHRICK S5
KOZILDFELZERL TS, LHOLEKOELDHEFEHRICELSZEMNS L, EME
BEHEMNTETL DD, HEORMMNE S, TLTEBRNGREICEL > THREFROHRE
EHIES DAEDHEILINADELEINTNS, TITSHEHELIL, EFRNMNEARY FORO
E— (near-infrared spectroscopy: NIRS) &fEIREFMMZHA L. SERBEFRDINE Z5HE S
2HEDHILZBIELTAMELIT o, SHIT. HEED NIRS &£E& TIHAEXHE L AEIE T
THLD, IEERRIN-BRIN B X T L (time-resolved spectroscopy: TRS) TD
HXHERIE A 1=,

(FiE] OEEEKEESESE 8 AITHL., 2 Fr o)L NIRS £E (GERK =0 X1t
NIR0-200) % FHL>. Probe (& EEG BIFEERR 10/20 ;5T Fpl, Fp2 DIIEICZNER (ZHEH
5 Fpl-F7. Fp2-F8 54 > L@ 4dom SMAIZH HEBOMIE T D) #EFE L=, @IEEEKIELE
BE 2 AITH L.TRS K& (R#t 5 TRS-10) Z AL\ Probe (& EEG BIFEERE 10/20 ;5T Fp2-F8
DIEIZEE LT,

FIE ; HBREZERBAZIOZES L L. HRERABEN CHMRFRETRETD, £F
HDWIERBEIFOMREEILFEEILz, OBRIEAESIDOE U E{L=E (Aloxy-Hb])
EHEBANTES O E VBIE (nTHD) . QBFRIEANESI D E U E{LE (Aloxy-Hb]) & &K (path
length; PL) IZ3XB LT-, BEICERBOHNZRD-, REPFTRERICELEST—F
779 NEBFRFICHERTEDSLIIC. UL EALTETAREZT o=,

(#ER] ORFERIZKBBREIZEL. Aloxy-Hb] & nTHI ALF T BIERIMNEDH Shfz,
ZDIER &, ERFRAEIK T CSF tap test L FIBTS NIz 6 FITHICHEETH 1=, QFEK
BERIZC K BBREICHEL. [oxy-Hb]l & PL OZEALAERH 5t=,

(B22] BE%HEBRT O NIRS BIE CHEENEDEILE & BHIZAloxy-Hb]lD EERA L=
&Y., BRERPICORAEILT S5 ENREEINT,

NIRS WEEICIRETRIETZTAHFHZENL T, NPH OFHBIZIIEL LTIEATE S
ATREMEM R STz, SRIF CSF tap test BHEEL T YIBE (v Mih) ITDLEHHEH
ZEHL., v MIOMEFRICELIEALS 2MMEFHSNEZENEEN D,



P4-5 % R EEERF O INIRS 3HIC I T 2 BEK RS LR D2

AE MY, BT Y, WHEXEE D, ARESD, LAEE DY
D FNRFEFHHEFBL ) A~V T —a U 2) FIIKRFEFH M BIEPLRR & &
RFERE 2 —  3) FIIRZFEFEIEL S

X C®IiC

fNIRS (functional near infrared spectroscopy) (ZUTFRANY e 1FIE T 5 Rk Rz
FAHOMANEER Z2 Sk LTl 0, INIRS RO L L Cldadh, MK, fED Y XA
LML DR T H D IHL DM 7R ENFET SN TS, ARBFZETIX, EEHTRE S B
% RAPEE R ESEBIR O INIRS FHANCIH W T, FER O RGN G 2 5 B>V TR
L7z,

Xtg L Hik

SFRITHER RN T 8 44 (4FHR 26 - 33 7%) ThH Y, FANCAFILOME ZHH LS
FIEZ157-.

S ROPERE R EEN X, A% L C CYBEX NORM™ % i U AN (MBI E #h 60° AiF) (2
TATVY, EBISAITEBIETE d 60° AL TOZE (LLF, rest), HRZERIER 1D 30% (LA
T, 30%MVC), FeREERVERG S (LLF, WO @ 3 &L L=, Betakme =R E ORI EIx
IRINA A= 7458 (MM-3000, BEBUERN 2 L, 7'm— % EEE 10-20 {4
(AW TR TN I IR A O K 9 175 v o RVELE L7z (BORS2 E I BRI 3em) .
BRI N TLH 16 -G 5 B-Z8 15 WORREZ 3 & v Mkt TITV, BEE b~
E7 1 B (oxyHb) Z MR UTe. SO R E i b — —i izl (ALF21F, ADVANCE
) R L, S50kl T & RIRF IS AITAEE 0O B Rk it & 2 3Hll, 3 &> MINE
BEEFEM Lz, £ LT, &&MFoiEd) 5 RISV CRHMuBESE T B TR R b
W ERRE SN D TF v b D oxyHb (K AE) F6 OB Ak Lo & (e K fE) A —Joid
BT L O E I TEER, Mt L7, 72 30%MVC, MVC 123U T oxyHb & fZ
JE R M B S BB AR DI KEICET 2 £ TORRZ RO H D t MREIC TIE,
Rt L7z,

MERLBE

YEE) 5 PRI 1T 2 KRR SE BN EF T AEIR 0 oxyHb 35 & ONEEE S 0D B Gk . ik &1 %,
rest, 30%MVC & FbXMVC THEISEIM L7-. MVC (23T oxyHb & RITAEEE 0D K i #A fik .
Pt N e RABIZ 2T 5 F T O (sec) 3R AR M3 A (4.5£0.3) XV oxyHb (3. 7+
0.7) THEIZHEHN - T-. EEFRE TR MVC IR W CEEIBIM & & B2 oxylb 28—k
(CHEM U, E 72 B R O R RE R L b R S A R L. WA ORKEICET S F
TOFEWE, XOICHEMOEE G R D 2 L, £NIRS FHANZ 351 2 98 R B RE I it o 52
IThENHDTHDL EEZ LN,



P4-6 JtIRZT74—12X5 Brain-Machine Interface Z )i i L7235 R U AEY 5 —
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