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1. —FyE RG2S E  (optical bioinstrumentation for living body), H
FREAE T

HAE.

B3k (probe), & TH (light) FRETZIZAE (subject) BTG
89T (means of irradiation), FIAEI g AT ik 56 ST AT B A . R AR 3%

(propagate) | T Frik Z#y iAW HIEIE Y (transilluminated light) HJOEAI &
76 (means of detection), F %Gk ZIEEBZRAE

XI3g 4T, HATAAR eI S oo 5 Bk e il 8 7o 2 18l 9 = AL
BRI A, Hfe e ERE;

B (computing unit), HAFZERE XM E LR EETIE T A8
IR BB SRR AL B, AR YE BT YAl B A Il H R B 5
sk BT iR S2 AR 1A P9 3R AR BT B R ¥ (concentration of metabolite);  FH1

LR (display unit), 3 57R fBTRE B SR 1) BTl AR ) BUR E ;

Ak B e, MM ES SR (superimpose display) FridSzRi4&HI
&K% (anatomical image) B0# M) A% (brain functional image)« FHTIE
2k b ETA O B B B C UL BRI I BT AL, PR IE LA E SR
RHINE, REEFTIRGELE . EAZRA LR EME.

2. BFIESR | R MIEAOLTHEEE, HASEE T, ERnR 6 BT
F15 BTk S6 A I B T 2 [A) B AR AL B (midpoint), fE 3l 5 (sampling
point), ATk BRE, EEERIAZHANESEGIRENIIGEEER. Frid
2R A b I A S R S B8 T DA K TR A I B T AL L A T B R
B

3. BURIEESK | RIS OGS, HAREE T, RERMFFTIRZR
TR BT 25 BB S i U g BB I A2 30 (memory unit), IR Bon#l, HHAAL
Yy EBBRINRZR A LB BTIE R B 7T DL R i e Rl B s I A
FZETF BT B . A RAT7E T BT A7 30 v 1 B i T 25 PR AR B
Thee K&
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4. BUFVESK 1 Frid s e vl 3e E, HAFEE T, REAERRES
&) 15 B i Th B B8 5 B 0 ot S X S0 B 3 -0 i AR B T R R
BEN T HUEBIFE B B, FHE BN BT,

5. BURIESK 4 Frd s e TS s, HAIEAE T, i HEREAE
BTG, WM R REEREH A E3E (audio apparatus), B TR BN
SN ER .

6. RUFIESR 1| Frd s o hlEE s, AR T, HARINETIREE L
(f) =47 E (three-dimensional position) FIN BERMERE , B 1 RN 7E TR L
A T 4% B o o B TG BRI 5 1D o0 0o 5 DX SR B iR 4 Sk B = 47 B A B
BN TR IR Iy, IR K.

7. BFE R 6 Bk MG R MEEE, A EE T, XN TR RS
) 15 B35 i o g T8 - 60 B 3 A S B o U B X SR P o =2 ke A B A B
F, BH@FRRAERNEERE R LHEHIZE (control unit),

8. BUFIER | FridfiE it g E, HAREAE T, ik S EGREE
i 3 e B 45 R = 4E IR

9. BUFIER | kG ik iHlgE g, HEMEET, iR RSERGER
BRZHARN MRI BIR 8 # X 54 CT (X-ray CT) E&, FridhxhaeE&,
RErASZR AR MRI B% . PET B, i % B4R (electroencephalogram).
Wiki3% &% (magneto encephalogram). &A1 A (optical image for
living body)+ SPECT Bl§ 2 hAEfT—F Bl

10. —FpigRSEIH IR E, HREET,

HA:

Bk, HEEL T B RIS S T, AU e AR Ot R
BT RS, SRR R T AT AR B DS RDE R BT, kR
AR A A L

XIFe e E, HATHT AL G B TS B ek il 8ot Z [ B S AL
BN, e R,

BEE, HAFZE S XS EOE B R S HIE T 7 R &
WA B, FHARYE H AT SR BT W SRS S, RETR 2R E A
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R AB Y TIR I

B, BN HATREEH KB KPR ORE; A

s, BRI

Frik BR 58, WAk BB BRI IR A A T A B AR A i D R B
1% . AILEFTIR 24 44 b LR & 1) ik e B B e L BT e I B e A &
JARIE FREBERIANE, RREFTRERN . T2 LB E AL
H,

11, BUFIESR 10 BTk g6 TH e B, HARHMEE T, Frid Bondl, #
Ml E&SRFTRZAEN IR A EGEE R E G . PridZiak
1 B P 3R S S TG DA TR A D B T L LA A TR A A P A R
R e =TI AP TR 2 AR A L B E I BT O A B T L K BT Ot
WU BT R, FARE LR ES BRAR, RPETBHELE. EHIK
VI I BT B2 A i R B E A

12. BURIESK 10 Frik s vonitlize ®, A EE T, AR RT3
TR B YeAe Il Bt e 2 (8 0 AL AR N T AL TR B, ER IR
BT iR AR B P A AR B i Th RE R . il S A s b 0 P 3 e U B oG A
e B YRy B e B B R R o A AL

13. BURIESR 10 R g e s s, HAIEAE T, RERENRE
A BV B I S BB T B R A T T 5 RN BT v e L B (R R
BN T HUEBE B I, B R IE AR BT

14. BURIE SR 10 Bk E A6 IEEE, JURILAE T, BERENRY
F2 R DU PR 0 BT R B2 AR L LI B A BT IR O S BT LR BT IR S S I B T Y
o7 B R PLTE (1 57 18 Y6 JE 5 2R 70 LA K BT 3 Sl A WU B0 T (¥ 67 B 0k A R RE R S Y
i, FHEHREAH R IT,

15, BUFIESR 13 Frid g b vk e s, HAFIEAE T, Prid FT B R A
FIBTT, BB RREERSNFEERE, 0, MRERHErER.

16. BUFIELR 10 FrR s Aos R E, HAHMEE T, Frid SRR
FHThre G R =4 E A

17. BUFIEL SR 10 PO s v IR, HRHIEAET, FridiBEER,
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RATRZRAR MRI B 80E X 514 CT B, FridinThae B, &rid%
R kf MRI B#% . PET B% . Ik Eg . Wi Bg . SEas vl B
SPECT Bl 2 A —Fr Bl&.

18, —MEACTHIRRE, HAFEAE T,

HE.

Bk, HEEETHICEEHIZAEHZAOLRE BT, Ml d s
FeAT BT T B A . RAR IR T BT IR AR R (dE e B A el BT, JF
Gk R iR S K Ag |

XIS FE s E, HATATR Y6 T B 7oA 5 B St Al 52 5T 2 (8] ) o AL
BEAEATH R, FRiE TR X

EEER, HAF % B X O B A TR v H I A E R O B s
WA ERRALE, FARYE H BT bR oAl R IE S, KETEZ RN
AR PR

BoRES, HEREFTREEH KA TR Y R A

FEAEER,  HLARTE VT 0HRE

TR 6 FESF BC R 5 BT el B2 T 2 (Al o s AL B AR A TR S, BT
B BRE, WA BB RITIR R RN TR A AR EE L s R
LR 32 A b 1 B ik e FRUT BR0 LR B ek U B s AL B . AT BT IR A
f B CARAERT . ZERE R M P TR 2R A CECE R BT o6 RS LT
UK B Se R il B e AL B, FEFT IR T A R B ik ) e BER L B9 R R v
0 5 B8 AN BT IR T 5 B TR RO BE B RN T B R S I, R/ER, FERR
TR 22 I o 0 B R S K A L E B B BT O R B G DL R BT IR e T B
THIME . FIELLE B AR e B R T LA R P A T A B, #EAN T
TR AR, FEARGE R
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L a1

AR A

AR e A 6 (light) vF 75 A& (living body) A &8 A B B 3 48 6 v
(biomeasument using light)F AR, REHIE M REW7E KT & R BUE (sensitivity )
{7 B BB 2R S (probe) & SR Sk 1 & 5T 1AL B 75 I M (reproducibility ) ¥ 44
p R RIS N
BRA

TSR 67T 2 E (optical bioinstrumentation for living body)s& & v ill58 7
2235 W B 5 (incident)/ Y6 Al (detection R 3k, SREUVEA A HHME BAIEEE .
i, DAIREA R ZRAAN LR E 2O ea Rk, FHIEL A
Yt (near-infrared light) i X 7% 2 (brain activity) ) B[] 75 {E] (spatiotemporal ) (&
BEARGI S LR 1), AR, #id N E Sk (scale) |3 cm
(7 b 77 A 0 PR B AT 20 AR O, U TN FE 1% IR T A (incident  point) AR W A
(detection point).Z [8] K fixi K7 Jfi (cerebral cortex)f Ifl £ & F (hemoglobin) # ¢ &
(concentration) 28 4Y, . &l g £ B fii v& 3 & #1147 3 25 (hemodynamics) . JRE]
MR AW, PrLLR T RIS sh i B 8] 7 (A AR A OX PR &5 4 . 453X FE
Wi s st eh, T AR MR B R A TR T EE .

B, BEATEFRARCHNEE B P A GRS 212 A% M (anatomical){F &, P
DL EARYE A A 7 kB 2 AL BE R BHFUEshEA . LAT, S
i TR D 45 49 (structure )1 BUEFR A TE 45 B4 (anatomical image), HUH T M
fi Ifi i (cerebral blood flow )55 145 5 LA i i 2l HIR A B BIARFR 2 fixi Dy g &
% (function image). 1AM THRESEEIEE, 7 LA MRI 8 X §f £k
CT(X-ray CT)3F. 73oh, VRN THEMINBERBRHIRE, (EERIer ik
E 24k, "L MRI(ZBE MRI(functional MRI)). PET(FH # 1 UH Wi 2 42
% (positron emission tomography)). Hx H 7% 7t Il 3% F (electroencephalography
EEG). M3zt 2 & (magneto encephalography MEG). SPECT( ¢ iU
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TF 58 HLIT 235 &2 (single photon emission computed tomography))& .

R HHF OGN E T, $2H T7E A MRI 88 X 814 CT S0
SIS EB L, EaA HEOL IR B AR 20 R s 2 B R AT B )
T E( U2 f%UII‘%ﬂ( Do fE3Y R EEGN, 2Rk EiE e s
B ARV ST ARl o 1 A% 84 (magnetometric sensor)S5 (19 = 4E(7 & 46 I #5
(three-dimensional position sensor) il 5& O M 8 /6 & 00 8 Sk 1Y AL br £ 45
(coordinate value), M¥s FIAFLUE SAR IO &, DT = 4B A PG BT E
R RY o

150 AR TR EBCL T N A B IR AR, R TR T

TR ARANIRR L (AN ERFRC) B AR X BB 2 (relative  distance) ) BRI TE 1A%
LJr/J”UEHj: % (head gear) (Bl 4N 2% L FSCHR 2). ££ E IS IS5 (shel) BB
B % RN B AR L B I FEXS PR S R, FH A% 0 B AT O BRSNSk
FISEAT . TEAZECR T, AT A AR B v RS EIS, nT DL &) {8 bt
TR R B EAL

TEIERIGTHINERE P, 7R BTk B2 IR SS 550 3 om ARSI A2 RGN R BT 1Y)
ELLNE, RS SRR S 09 L (midpoint) A7 BAE K- AL BAk, H
R TESI 2S804 (spatial distribution), 48 F WAL T 224 o1 2 K 1+
FE2B2EAES (topography image). ML 1% 10 A5 R0 i v 5 &R AL (K 47
FRAPAME, @A FHFE (phantom) 5256 % = 74 BE 6 R 8UE 11738
o (N Z2E 355 R 30 20

JEL R SCHL 1: Atsushi Maki %5 A, Medical Physics 22, 1997-2005, (1995)

4EB M ICHK 2: Tsuyoshi Yamamoto 55 A, Physics in Medicine and Biology
47, 3429-3440, (2002)

LHCHR 12 FFFF 2001198112 544k

LRISCHR 2: HFIT 2004194701 5 AR

fH EREAE GERRSCE 20 BRI S E AL, RS A
PR TN S HE NS E . AT RS SEGE R S I E TR E . R
Oz T H PR A RS SRR P A s 28 B DU 0 T (1 HR 05 00 3 A AR T R B

(detection sensitivity), 7EARE A2 10 mm FINIEShEMIG S, 45 &
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0.47: 0.28: 0.28. [FFE, (B E HAAE 20 mm FUANIESNERAT (brain activated
area) I3 E M RBUZ 0 MHILL, 73518 0.70: 0.52: 0.53,

R, O AT B B R R AT v, A B R I 5 B A LT R
BLEAE v SO I N 7 RS e e sk

ORI, RREIUEMAL B RS, BIHUAN IR, RAEITE R R E
Dk, fE2 A SES S R T LR R &, SIS IS 50 B NF 5] 4L
W, TSGR E R T B B A . o, % re W R KU 3 Cstroke
patient) WD EEVRE ZUH (effect of recovery of brain function), 2 F&3&yE K
5T X PRI 5715 5 (signal of brain activity ), 7 MAZARL SEAN K 3
TEXFERIF UL, EUR I F i e v, KoL RERIME SR N, R
i B RBUE R AT Re @ RS N T

7190, B E A CTHNE B HE S ARG B th TR E 51 0 Zh RE

RAR, sl Re ke ERBEINE, W6 8T RS
(sensitivity distribution) 5|z fvHll 5 2 2 & N R,

£ LRI RRYF (BRIt 1D A H S B 4, 224
25 JE T LU X 58 (measurement area) FIEASEMEIAT X R, (HE
TEREAT oI BT B BEAS 25 RS v ORISR B 380 0 (0 B OC B, AR A e AR Sk 22
FERBUZSHIAE . 50b, WA 2 R BT TV I B (4R Sk 205 i B
B

ngh, IR T (BRI 2) BIEAOGTHINEE B iin S, i A
b TR ] USRI HEAT 15 UM 5k 2 B B B L. B, Y
MR EBEIAMUHE E A 4544 (brain structure) 43 FRIRE, R Sk D6 BT
TR TCRAEIRAS B K R AL E
AHH A 2

R, ARBARYE A28 6 BSR4 AT 42 (optical
irradiator) LA KOEATIN#S Coptical detector) it B 7L R BE i o 8 K 1147 &,
AR P 2 AR R Sk B ) B T

JYSEL R B, AR IR IS RTINS B T R

(D HAT: Bk, R TR B B2 R0 R 5% JR AT 87T, e iy
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B 6 B B TT BT R S AL 4B 2 T B S A 44 A B0 D' ) e Al B e,
T RARFEPrid ik, XEdR ey, HITHd e 8l &g uk
MEETTHR R S B I A, FREEERE; 88, HEXER
X 45k B O BC EFEPTIE THIN OB LB R 7 AR T B IR R AL B, FFARYE
B e i B oAl R HE 5, SRETE 2R A B8 B A BRI AN
S, HERErREERRKEHR Y RIRE; TR ErE, #HK
NESE BRI EREERIGRER. MprdZmis LrpTd
JeRU BT UK TR I BT B, HFAREITIR ES BoR, RIRER
WK ERTA AR L ECEALE

(2) FEfTid (D) BEWIHRES, THrAC R BTl ikt
W TTH) R R BT A, Bk B B E S BoR BTl 3 ki 1 7
SEREE DI REEMR . Pk 3248 B o't S 88 5T LUK Bk e A ) B
TR E . FBTIE I R AR E

(3) FEFTIE (1) HEit R E S, WERFFRZRENESEE
B TR R BRI ES, P Bon i, WA ES BRI 2Rk b1
Fi i 6 RS S0 AR AR e il s AL B, AETHINATIRe e . HAEpr
SR AF 8 R ORAT HO BT IR T 25 P B B T 2 RE T 1

(4) £ (1) REETERE S, REAFTRESEGEE KR
15 L AR 52 B0 v 0 5k B DX SR BT v U E) A7 B PR R B 3 N R0 B N I
HERBREAITC. Aok, AFTREREIA AT, SRR REERE
HIEE s, BE T Bl g,

(5) FERrE (1D B IERE S, BB Bl BT 4Rk =
YA BN ERNERE, FERTIAE S EBEREE K DR R G L R AUE B v D
XM PTRGEK N 4 BRI R, #HANEREBE NN, HEREM.

(6) FEPTIER (1) HHEATHINREE S, (EX NAE PR o2& B R B i Th
AE BB LI BT iR MUE (R B DO Brid e i A LA E B, BB
AL E RN E B B AT IR B R AR E

(7) R (1) BERHIEREY, HEBIEET, ridBSEERRE
mshRe EB R =4ER R, AN, PIRESER, M ER MRI B A
# X % CT BR, Pridshae&, Rk MRI ER. PET K
% W EE. M B EEeT S SPECT BIE A — &
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%o, (8) HAEFEAET, BA.: #k, HIESTHCHESBIZMAROGRI R
ST, FOAS I B TR O R B BT T R A . SRR IR R T BTiR SR R A B I G R
SR B TT, HHTLEAERRZRAE; REfEERE, KTt H
TC AR BT IR S A I B ST R A b s BAE N TE AR, IR R E RS B
B, HAE 1ZF 2 X A O S B A BT IR T S IR O AR v R R Rk
BB, FEHRE R TR SR B R I SR E S, SKETIR SR A oA 8 B AR
YRR, BoREs, HERBTRIEEIREITRRB I IURE: MERF
BRI SR TR BORE, W ES BRI ZRAKESER
B N Th e R . FORT IR 52K A 1 i BTk s B B o0 DA R B ad St I B2 T i)
B, HREMRESER, REEIRELD. EFRZRAAR R EEA
. (9) TR (8) Mg ES, ik Bril. WHBAES BRET
RZ AR TR AR BE e B . Frid 2 7 b i Bl o't B BT
DLz B i YA BT A B, DA RAEFTR A 38 A R AP B 25 Bl Y
FEFTIAZ A EECE AT IR ST BT A B iR ek I B o AL B, AR
iR EE BN, RETRELP . EEXIH B 7Erd 2R ErEEAE
(10) ZEFTIA (8) WOvEMRTHMEEE S, HEHMEET, RGN BTl &
BT i Y Rl B e i R AR B HR 8] s AR AT s, BTk B, BB BRRTiRR
MR A BB E NThAe S . Frid R 7 b (%) Bk >t BR ST B8 0T DA & Frik
SR B TR E . AR SRR . (1) TERTIR (8) BIE A THill3E
b, HAEMEET, WEIEHBESEGEE N Thee EG L 03 B vl
S5 A7 0B IR I A A B P B B N R e PR RS N B B R A BT .
(12) fFEATR (8) My ATHEEE s, HEEE T, WE BT EK T
W B BT IR 32 A S B 1 BT ' BRI B 7 DL R P 3R S Aar Wl B2 G 1) 4o B AN AE
T B3R ' B B T LA R BT 3 e G i B G 7 0 N B e R A I P R R
fiEt. Boh, PR HERBARETT, BB REEEERENEEREE,
B TR BRI RER. (13) 7EFR (8) KEAIHERE S, HAFIEE
F, ARESEGRSERaERGE =4HRER. B, RESEGEE
TR MRI BB X 54 CT B%, FridizhaeEE R 2 An
fMRI B4 PET B4, MG, s g, EEotdllE&. SPECT
BGR T —F RS, (14) HAFIEET, BA: Rk, HES TRRNE
A AREOC RS BT, FARI d1 Brid e B B T AT R . AR RR R T iR %
AR B R BT, HHTRIEETRZNGE:; XEEERE,

10
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HAR BT o' B 5 58T L B JeAS U B T ) KA b A B AR N vH L, IER
EEERE, EHEE, Mz ERRENE R BRI RSB E T 7
R SRR R, FFARTE B LR s o I Sk 5 S, KAk
SRR BRI R s BoREs, HBIR i BTz B kA I prid A
WIRIREE ;. FORAT VBRI AR 6650 JEETIR 6 B 5 7T LUK B Sl &2
TCHI ARG S AL B AR A AL, TR BORE, MY EBBRRE
AR R BT IR TS BUG s I Sh RS R . TEFTIR A2 ha i b B B o't U 8170 A
KPR ER M B O AL B . FRFE T IR A A R R I 2 il P Y
Ak 32 K4 b CUBCE BRI A BT UL BT IR SRS I B T AL B, FERTR
T2 B 5 B 3 T 1 e PG L 05 B 0T S 3 8 R B 3 v 5 7 3 TR )
PREHEN TR BE B T, RO/, FERTIRE EHvHI P B Brid A4k b SR
B TR e BR800 DA BT YE ARSI B T AL B L FIERAE B iR ot FELS BR T
VAR B A e AL B, AT E BB MR, HEHRE .

WRIEAKRIE, ALUSEITE R S B KA E F B DG RS 28 LA il
28, o] DUSEEN A 2 S 3RS 7 B P I v VS A v R
s P 3 B

B 1 R v B ST A B R E IR AR B

2 RFEREFVULE _LHHPES D RESEGRAEEXE. #
BRI E . LRI RS AL B W BBl Y

K 3 2 U B 2R — SE R O 3 B S M BT

P 4 & Ui B 38 S R B A eI K

B 5 RVt BILE S — DL S 5 S Hh HE R S A B IR VAR

Bl 6 RFRRFES — RS S 75 228 1l 248 FH 4R kAL B B
B H3mE it Z50E % B oo T Bl

Kl 7 RIS — AR SR S8R B RAERAME . EEKX
B, ERBESFNFENE,

B 8 RiEAIFESE — AR SE S P AR A E B E DN B 2l
W THD 1 TS B AR I T VA R B

9 RUiBAZES — AR T SLiflF, RoRiER. BBRERMBESM
(Brodmann map) " FIFE FIAL B 5 A5 X 8] S o I

B 10 BFRR7ESE — LU SR S o B B G E R B o B 7 1

11
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B 11 R BT SE - LA R E S e ) o A P AR R 0 U S B0 B A
T

B 12 RN A S b 0 1 v AR O vH I R R DR

K13 RFE S SR 00 vE R T e E B T G B

B 14 R 3R TR B I A TR A A AT I 49 1 1

B 15 RGBS — LR Sl b i B A B E R E 1T
R

755 i BH

101 FEFEEERE? , 102 \EEEERE, 103 RIFESEER, 104
REARIE, 105 D rRBEAEE, 106 i EBREMNEHE? , 107 Bnid
£ E, 108 @R, 109 HEMEEGLME, 110 tHEEk
BRI EMEEE R, 111 R< BIMH Rt, 112 ZHOEH, 113 vl
YRR, 114 FEFEIAE, 115 JHERILES, 116 RAEEEE - SRR E,

201 AEE, 202 mERE, 203 HEELAME, 204 WAERHE LA
=,

301 2R, 302 HARGEEEE, 303 fFHEE, 304 BrkKE,
305 XIRIE RS, 306 EEEE, 307 Rk, 308 B ERNIEE, 309
S s E, 310 SRR, 311 JBEF, 312 Jkailles, 313 Jt4f, 314
LR,

401 FHeE, 402 EARBGEEEE, 403 7R, 404 LrEE,
405 [XIRISEIEE, 406 EEEE, 407 ik, 408 LA EMNIEE, 409
e I EIE R, 410 SRMREFEE, 411 JegF, 412 Jekailids, 413 J64r, 314
BB e E,

501 e LT REESS, 502 JeAnMDGAF REFES, 503 THll s, 504 ¥E
X, 505 FEEXEMEL, 506, 507. 508 FLEWEFEM A,

601 TR HEEERIT O, 602 BE ID Backs, 603 B4 IR, 604
B 2R, 605 I ELBARAIAS, 606 &yEAS, 607 EHERILLEEIE, 608
GOLAT B BRI, 609 ik BonigH, 610 AN EEREH, 611 BS
1%, 612 1t EHIEREM LA E, 613, 616 ULERELME, 614 i

12
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FEORLORE 1, 615 L ANl ERE EE,

701 i EHIEEREE L, 702 BE DK, 703 BEMLE, 704 HHES
BEL, 705 THMH AR RS, 706 #SyERE, 707 DRAFIEHIFEERS, 708 4K
M RAFIR T, 709 EEXKERfAfRE, 710 T EEIERMAIEE, 711 5RAT
WAL, 712 VEERIEEEER D, 7130 717 BARG, 714 EEXE, 715,
719 thERA, 716 FEEBIEREEH L, 718 B E, 719 HREE, 720
T8 Fe

801 HEKM B E/RE L, 802 WM EFFE, 803 JEASEG IV T
A, 804 EEEGHIWIE B, 805 BAEGIIWIHE C, 806 Wil A W
BELAE, 807 Wil B _EHEMITLALE, 808 Wikl C L HIR LA E,

001 HEXE. HELMERARE D, 902 HARIE, 903 XEGEFE D,
004 FiVEIEE (I E SR, 905 PR, 906, 907 EEX K, 908 HEERK
A=

1001 FMRIEFEE T, 1002 FMRIEESRM, 1003 REFZHM, 1004 £E
X BKAE Bong 1, 1005 El5, 1006 yEREXE, 1007 WrimiksEF5,
1008 FEFIZH,

1101 2R, 1102 BEUE, 1103 KB, 1104 £k, 1105 JafRHL
CFARFFER, 1106 JERIMDG AR FERS, 1107 BiRERES, 1108 # il %, 1109 3L
A ARAREVHE R, 1110 BB EIHEAS, 1111 BRE AR, 1112 Bordke
B, 1113 FHHES,

1201 R, 1202 0, 1203 £k, 1204 WIAERRES, 1205 HEUA,
1206 JTLLANEIHMERE, 1207 BB BRE T 1207, 1208 Zieds, 1209
B B — BUE IR R AT

1301 S2KeE, 1302 #3k, 1303 WifL/Eds, 1304 @AY, 1305 E204Mt
THRE B, 1306 3R:LA BIEHVE, 1307 BV E BonE 0, 1309 k&

—EME R,
1401 FEZER L, 1402 A HEIREL, 1403 LHEIRER, 1404 A5 20X I, 1405
Fiz gl X 3,

1501 Sz, 1502 i, 1503 FEZEJRLE, 1504 WriE A, 1505 #:3k, 1506,

13
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1507, 1508 JEERAT (Rl JEEF{REFSE, 1509, 1510, 1511 Wi A F#®
PGB CRED SRR AT 5
A 75 2K

NI 225 B T U RH AR R H B S A

(55 —SETifs))

B 3 RONAS AW B 3 — S A0 o (03 R 5 T B R 4

EFHTEAS BG4 B 302 TSR M2 400K 301 MBS EG, Thletk
HE 303 FARAF. HrHIISBIEE 309 WAEiEEE 303 R ARE, 715
REE 304 REOR. E XIEIREEE 305 B BXE, EEREE 306
BEZIE R E R E . AT RME 301 WL 3 22 5L 307
FREEIGEF 311, Ik BoaT S HIEEE 309 KA M LIRETEE 310 BT
SRRSO, IR 311 WK 301 1k L FIREL. @A 301 [
Kb, BIAERK 307 FREERCE 313, Bl 312 M, diiE
HARE 306 BEATIE S A0H, 28k 307 b [ i 4 sk 7 B4 52 308 20
Hk 307 =4I B

BEAE 306, HHELIAEEE 303 TREMIRESRE. ks
BRI E . MPNAHRL 307 M =47 BIS REG, FEREE 304 FE 5
ZE R E G BT, EHIEF 306, EIR G BRFALL M = 4
D7 B H R BRI FE B P ST R 2 314 B R,

TEE 3 B esERGGI o, IR 3% 510 2 M PRI T 25 R RN R 3k
DL ) 5 B B BT, AR B R TR B 00 2 M R 1 B T e B4 th T L)L
ZMDIREE G, BNl LU tMRI. PET. FiFR A6 2 . Bl d 1
B EAOGTHINEEE . SPECT %54+,

Bl 2 RORBTIE G BRI S . 2K 2 1, 201 RIBARE, 5
HMRI 22 B8l # X 554k CT S\ =4 8118, 202 £ e TE & 0 &K 8
(region of interest, ROL), 1, J& M ik e 2 B A% $h H 0 o 4 22 0 4
(infracted area). 1ZZIX 1 (motor area) 4T EHIK K (area). 203 12
WER R BB HEEGLAIE, 204 8 LA BRI E 308
R KA. IMTERIBRATE . PR HERE LA B 203 LUK BRI 15 sk

14
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ME 204, HIARBECE RS TR BHh, FEERE 202 ta] L
ERSER 201 FESER. ARMNIEE, T ARSI R AR AR
& 201 VLR TRLAT & 203 LLAAIIFERIZLATE 204 NEREG ., 505 4
IR B3R 1E (pixel value) 9B R A5 FiRBIFTAER I AL E . 54,
R A DB O B A R DL N S

TERE 2 MsEREdl b, wiH T AR L E S R o hr B0 1,
ERRERIESEE, WaLIER IMRI. PET. JRFE NS ki
VR E . VEAOGTINEEE . SPECT 25 i sh e 4 - 8 5o X
AR AN E

XTI BG 0 Bom Wi TP I B0 o, Bk B SE RSk 307 Bk i 2
i, PO ERSEG FES D REAENSS, WE 16 FnElF Ik,
T 2 R 2 s W RS AL B35S (projection). Hlt01, 2 FE T i
1502 W-PAT TR SERIAT 1503 FIBTTE A (1504) FINTTH/E NSRS

BRI 6. SRR AL E L 2Rk 1505 B, 7E4R L F
P2 AIFRAC E ARG IAT CRIMD JEE R FF35 1506~1508, #8515
M A (1504) /) 1509~1511 (AL E . IXLEALE 1500~1511, Flhn, sk
B2 1501 BT 1506~ 1508 [ &A1 8 _FRvESFWIT A (1504) AT KA
H,

LB 15 SERpIh, RUA TSR FES Bri ki B 14 1
R, HEFEM MRI TR AR 5 | 82 Bt S B 5 4t 7]
P AT R B

Ao, E=HERRSEIG T, HEBEE SR A RE E W, LAY
I . R, AR R JE A S O B v i B R S, HH R
B £ 75 W51 BT T Lﬁ?@%ﬁﬁ,%umgﬁ%ééﬁa%hMEﬁﬁé@
BB IT, B, WK 8 B, i S E BRG] 801 VE BRI i
TEFFRIT 802, R BN AHE MW A0 A5 BI15: 803805 L% MG i i 1)
RKATE 806~808. ZMMNTHIMHR LML E Bor & 1 o] LU Bom 5 A o
H AR RIAEAC R AR SL A & R & O b A8 R T 48 % 30 5T A AN R 5L
PMENEZ B RMESES.

15
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FEE 8 HISEIh, BUE T Eon =4S BRI A5 H I E A5,
A IMRI PET. WA THIRCE . M 2 E . E e it g
SPECT Z& Tl i thige K5 & BBk B S, WEAE o ok
% 2 e P 45 1) A B2 O T I

SRR Skt S kL, TR B S (diffusion-weighted image) Bf T2
i 5 (T2-weighted image) 519 MRI B 5, bl DU A0 B X It 1) st
LR AA RS . XS, RS RE LRSS iR e ER
5 (region of interest), E A HIF1 ) [ X S 5 Z AR RUAN A, A HIIX S 2 K
i (region growing method) %% [ )50} B sl i Hy B AR i T8 1 1015 E 14 10
X3, IR (lesion) f/E]JH:%LW%HJ Wiz &, ﬁfl‘Jfrﬁgi‘%%%W%ﬁﬂq
W OTERE S . B, BIfETE MRI B, @i T sRIE RS

(T1-weighted image). T2 5% B 9 85 1 K2 . W%ﬂ:yﬁ%.%(neuronal
fiber tracking image) %%, ZHZR AN LU HOMEFOR R Z AN B, o] LIRS &%
BRI . SI4h, WL AR e A B EEE T B IMRI. PET,
BE AR E . IR TR B . FEAOE TN, SPECT & 4H i B D it )&
BRE& R ER, AT DLER i o e B 5ok 43 H

Rk, #Biian, AEEELE 10 FrosRep BGER T, 7RG %EER
1001 1, AIEGREHAZH 1002 EHEFE B RWEGEKFZE, fla, HEE
RIEFEEHL 1002 RHEZEHE. Bid s e e 1003, EEEXE. %
KALE W /RE I 1004 SR ITAEFRIES 1005, EFTARE FahHE
X3 1006, FEZEER EES TR, BEFE, ] DO b g 75 1007
RHEE M. 556, TR RN U LA BS54, ok ik
B 1008, B IXTERGIERESE 1 1001 Fh k545 8 BRI BIE i Fh 2k

FHh, AEIE N AR i I I B X, i, T L R
TSR 2 MK (Brodmann map). FTIBARES MK, B8 IhESR 4 ki
JRESS AL LA T AL B S0 E], BTLIZAL & 5 6980 Talairach (47 4 i Al
#r (coordinate of standard brain) XTI KRGS 7. Fk, SKH TR 2
/ﬁﬂu-ﬁ?ﬁ%jﬂﬁﬁ T2 BB TR 1) B4 8 e R 80 Ccoefficient of image
transformation), @Fﬁ ARG A4 BT A v 1 8 3t B (1 o

16
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SR, 0] LIAR B B A R P ) P IR AT B S A ) DX

K 0 BRI FTIAMIGE S K (Brodmann map) HHLE B0 B S E X
5 (numbered area) 1EiEE X EL (region of interest) K& HY. X IEic £
P LL R BB Bl . TR BRI - HOLE BOoRE 1 901 S T ER
HRTEEEG 902 i B & Gy B, LA E 5. 78 R R i
003 tF, MEFEAT R IE BALE S 904, Ak PR 905 YesE. 11T
S SCF AL E S84 HAbk & vk, (FRTR G B k%, Bk
FERATSE R E S 004 I A A 5 ik AR R &, JF
TEAERRXIE 906, 907 E& G/RETEARIG 902 Lo IR ZE B R B E 4

FHCRALE 908, [FIFFES B REIE 902 L.

SRAT S 2 B 2 S, A, th T DA AT MINT AR HE RN A2 47 (coordinate
of MNI standard ) Y [X 3 #5 ic v£ (area labeling method ) ( &% . N.
Tzourio-Mazoyer % A\ Neuroimage 15, 273-289 (2002)).

TE R LAL BRI IT (means of detection of probe position), 441
P 7730 (mechanical method). Y2 )77 (optical method). &R 7=
(magnetometric method). K 77 A, (acoustic method). RN 74,
K AMER T AT X B, FHE 1 YL T R AR RS T S A o fr
(SR IRT

MR (magnetic source) 1102, HZEEMIEAIH 3 D7 FRAERST 3
MR, B KBl R 1103 A RIS iR E 4 = . A
Sk 88 D ACE MBSk 1104 £, [BE P RAL 38 1107, [ e AR GRS 1107 11
fr &, i, IRJ%H“ET?Téﬁiﬁ%§%B1105LJZx;%+ M EFYEDRAF S 1106 144
HRAALE (HNRD, P2 E /b 3 M E. HALRRE 1107, AL
A 3 AR AL, BRI B 1108 ROXAT IG5 K e B 1108, i
U8 1102 RAERIAS ML T WAL RS 1107 198 4 Bl e 1l kA% 26 8 o 7= 2 1)
GERTI T aE VA A

Foh, WG 1107, B2 Fe e mE 1101 FRE b— N 1113
L B T3 B E (SR, BORIRE S AL BR VT B0 1109, 16 vt
#1113, B AR B iR Celectrode of EEG) FIRRHERD % 10/20 3 (7

17
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%) (ten-twenty electrode system) HYZEHES. A LIEHEMR (nasion).
MB FESE (inions). /oA B BLAT 55 (preauricular points) 5. R Kk
1101 BEABEMRE, Ba e prf FevlE 0 1113 RS GHE bRl af DL R B
AL ABEUE FIARE R P W P IR JEvE  AR bR, T fAR il b, SAr B
SEGEREE R NOESE G LA e LA S Ui m. Blan, fediH]
MRI # B ESEGNS S, ALY ER D 445 E S hnHEAKeE
(capsule of fat-soluble drug) F A& fitric. Dok, fEAEH] X H4e CT 137
B, ] DRI X5 e 1) 4 JE BREEAE O B b

FE S R AR AR LS 1109 o, BBk iR 1102 BOA BAE ARSI
HAEFTRERK 1104 b LR ik Bk il 1113 R Ber . FridmifL/sies 1107 1
SR (A ARKR . T BUE SRV EHE 1110 #, MWATIRTEA B H Tl BEUE bR
WL E, HETRIEAEBG AR R PR A S 1113 BUARR. HE,
RYE AT IR TS R B AR bR R P B PR RV 0 1113 11 AR 0 BT ik A 2%
1107 {SEZS (B ARR, VTR B2 BUR B A FR & rR TR £k 1104 FRARFR
EEMG A RS 1111 A, ARIEFESEE R AL FR R (coordinate system) T FTIA
PR3k 1104 AR, FIFERTRESRG LEE TRk 1104 FIMLEN S
A% (combined image), {ER/REEE 1112 FBRiZ& R EIE.

7 LA 5C Cmechanical ) #) 47 B 4% 1l 82 7C (means of position
tracking/position sensor) &, HHAES (manipulator) [ 4 il ik Kk ik
A3 B P IR Rk 1104 TR & IS, 3 A T (potentiometer )
i 4s (encoder) 5%, KUTAE M HZ I & (linear displacement) LI
JEdE I8 (rotational displacement), VIS TEFTIREAESSALFR AR P, FTidk
TEMENMERE . MW AR RS 7 A Ra A8 R, e ik
WS AL ERE R, 158 DU AEHE fU H v DA AR R, k1 m] LT IR JE
SEGP AR S0 B B L, T E TR ARG AR R
PR IRAE B AL E B AR

FEMEA Y # T (optica) Wy Efaill 2 ci &, TEARERES 1113
PLR TR Sk 1104 FEMEEM BRI, MMEFZA CCD REBNIRF
PEGAT CCD BGEHUMALE . BEs 1113 I ERER, 7R

18
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AEG R A R P RI TR IR Kk 1104 T HTRE AL B I AKR

e R Cacoustic) ALEATIHFIGH, MHFEI (wave source) KT
)72 (sound wave ) #0547 sz 59 3k [A] 214G I 4 R IR [B] R0 75 2 Cacoustic
velocity ), TR A FE e AL B A BT I RE 3. B, MR
Y RCIT ER) P VR 5 AT S ) e A 30 [T S8R I i ) P R TR AR 22 R R, ol
X G AR A P A B A T I BE RS . AR R S, R TR Gk
1104 PMERBIALE, vHEAE TR A A7 BRI R IC I ARAR R A ) Pl AT:
BERALEMACERR. DA, AR NTEX S 0E P et &5 1113, w51
Fir ik P A B A B To AL AR R . PTIAMTE E AL E N EE R, Bk,
] DLAT B LLIZ AR e U8 FEHER A AR AR, b 1 DI R TE 285 B () S HE 5 A
WA B EE R, T EERREERGH . FridHsk 1104 T E
A7 B Y A FR

EBREVREE TN, THZ 58BN, NZE TIPSR Z 4
HIAEBREZ AENRIG . M2 A E BT 228 T BTk 5L R A1
AR = HANE G (outline image), TEARMEBTTHRIE. FEE4THEM
&, BIRIERE 2R CkMRET, WNZRIEMARRE 2 AEN
B, fENZZ AR ER 2SN B GRS 2588 i A8 B & R 3T E
B —2 % (coincidence) HIHIE, BEHLMETHENIREINEE. UL
EIG K — B e HRIE RS 10— 8. e BER RS n k),
A LAg ] BB UL BCY:  (image matching) (B VTR,

&, HE S SRS B e k. B/ 5 BRI ROLTH
PE TR R AT RERED 501 LLEOER MDA (R B3 502 HIll &
il JCHREHCATORREED 501 LLROEA AT {7 %fﬁ(ﬁ 502 L5 ) el R AT B fL
B, KRR AL Bl A 5030 W EATd, FEETHIE 5 S 8l =
BE, (R RIS 503 k. B, v RIX I 504 (.0 505 BB b
BT 503 IR FABKE, RYGEEFIRLAE . BN d L AH 2t
W, U B 2R ERL . XN E, B, B FREL
L O BT HIN A, L BN IAE (R S A A PR B A X
SRS DAME— IR E RN R HRSLAT E
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T IR HE R S BRI P IR B L) S B IR R, BRIFFERED
IAMCERIEEE., B, fEE S FroRHaf g, 9B 506, 507, 508 MUALEAE
Sy B SR R E U ﬁ%ﬁ%ﬁ%%%@%u&ﬁ%mnim Xf B
g BB L (] PR L 7RI A (KRR B A B B N TR E B
WL, BB 314 KB

W 12 fir, gEASER R, DR 1202 TaNRBESCRAE, I
DLZEAZ R A 1201 [k 30 % 14 Sk 1203 (A&, £F B4R EE 1202 DR AT
AV, i Sk 1203 EE MRS 1204 LURREUR 1205 54 B IIAL
SN B AT A, IF LRI LD AN TS B 1206 FIHSRAE B i 1 1207
BRSO S A B (R B A Ve A, E R
AR AL 1208 BT BR AL B — B ROTE R 1209 (9 BoRAE, AR
21202 JBANHEK 203 AR EEAENME L X, RNERCENTE
W, AR R T N AT UL, B R AVR B R E TG

T, FRE 6 YLHITESET R 2% i 0 I B SA B BRI
THARE 3% & it R0 S 2% BTl

T A B Bl (card reader) FEHNEERMAEFE 1D, H 2L
PR % B I i, TEITEBIREREE D 601 b, InEud FEEN
5%, [N, AILLEE S ID Bonkt 602 B # B 4 Bt 603 s B
ID B BmEL A, SRETERE A S5HE SR 604, THI I B (A
B 605. BIEARL 606 PIIIPIZE, TR R 2 HE 607, TERIER 606 P,
AT LT = F v E0 A s T sl RE T R AT 5 A AE L TR AR AR5
Huse, £/ 6 BRI b, e R EgR AR b A SR EILEN T L
ﬁﬁ%ﬁ%g@ﬁ6m\ﬁﬁwmaﬁmmﬁ6%\ﬁ%&ﬁﬁé%,&%ﬁ
B 2 EOR I B0, FERIRE T, AR Wor L 608 B L
ﬁ@m&%ﬁwo

1r i TS B Ron e 608 G, EHSLERRE N 610
2 R AT R EOE R B, ERARE o1l FEE BoREURE LAk
LT E 612, TR E S, TRAESE G LES BrRaki{
B 613, fEMAE THUE Bl 609 KA h, (B EHEERED 614 L,

20
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BRI R EAE I LA E R KR 615 55, fEERRATE R E Y,
W E S D RMAERR LA E 616, WAl LIAS 3w BHR LA E B8 608
LA Bl 609, Il fich MR HEL,  WoR il RS E LG &
O . Ak, WA LA S B B A B R E D 610 LA R A
RRE M 614, R —IEAEEG L ES SR 2 MERSLALE DL AT 40

FAb, WERANTH I EAR — B ARAFR A B e B, RS,
TEFR T I S PO RSk A B G2 ATRTEL 7 3B IR ) B (R A2 1
RELRLFE 7E

WSRO FYERMASEE, A E£3dEE 0 701 _ERYESE 1D £ 702
DR BB AL 703 A AN B ID, BETE A . FEERE S ER 704,
VN BAE (A4S 705 DA R TEAS 706 o RE A SR T EUE SR, R F 3
FIA) . oIS AR R I S 0. TR IRAFE TR B A2 707 PIEHRIRLAL & 708,
FERXBEL 709, EEIEE 710 HAEMEIE L, B St R 711, 5
BH D, &L HARSE. oA E L ST o SR B E T U
MEARE—K, KRR T ERER.

Ve RFIRITELS TEERE, 709 0374, EEEREEEED 712
FERBESERG 713 &, IREEEXE 714, Sdide i 715, g A7
frEERE. FEERE, WA n] U ER%s (pointing device) F8iE X
B, ] LME XA K T (region growing method ) S54 H EL A5 7 & VB TG
BFEEM R, o] LT A7 e 48 2 1 B 8 s e e B IX 3. A R AR AF R T AE
R TERGRE 719 36, i EEEREE D 716 FES B RNESE
B 711 LR RALE 718 I, TREIEREE 719, middEd 720 g
FHEREE. FEWE 719 BTl 2L,

B 1 B 3 U B ST A K B B35 6 PR E TR AR

B, AR T ARG ERZNE CPE 100, WHATZEE 301 1
ARG ER P 102), fEAHEEE 303 PIRIFIZEEES GPIR 103).
AT R BN SEGENSE, RPITSO® 102~103 F9#E. 5,
AT RVE OGNS B B v AT, AT 3SR B . WEF 625 E 303
R BRI R A EHE SRS B 104), EER3EE 304 FER G
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B 105). M, FEENERENSS CPE 1060, Al UIETRESES L
E 2 GBS E R AR SR B OPER 107D BT E
f DR 32 ORR LA B AR 2%, (X R R 4R 305 e E B O
B 108), MRIE1ZF EXEZEERE 306 T HHEGFHELME GBI 109).

g, EEEE 306 THESKMI BRI E 308 K FIAE IRk AT
B, MEGHEEELMEMES R OGP 1100, {EZEE R HIRTE R
8 Rt /NS GBI 111, P S g fossn CE] 112). %4, it
TI&E3RE Camount of light receiver) I CEEE 113), B2 AIEHk
BEETMABERDIME. EREEA R FERRER LM ENY &
(B 114), BIREHELMETN, EESE 110~113 FRFEEIE T,
VI REUE . FoE THLME, WHTEALESH PR 115),
TEFAEREE 303 PARAFHRE UL LB E OPIE 116D,

TR RTIR, W& RTINS B R I R Bz ) i 21 8 IR A A
ANIE T I VR ER DS v . S5 T, R ZE AN AE K R B, A
EnRE AR L. B2, BMFEMMESEEEERLENT S, 2508
BEER A HE B EERG, TEEEETHINHER A B g P .
i, Wik 14 Fros, TEARZERR AL 1401 fEAEAE A HEAR R 12 1402 HRi& I35 &,
E HTL1a5h 245 (motor system) FIFHEEEETE (neural circuit) KAEFERE, Fr
DL ZAEAL T A HEAR R AR 1402 1)K im (K 4715 2h X 45 1404 B30 HHILAEAL .
B, AT AL ER B T R4 15 3 ISR BSOS AL B 1 . 2 HEAR RS AT 1403 1)
A I LB B I 1405 HES) .

(2 ZSEtif

PRl A 88— SEHE) AO RBE AN 28 — sU R AR [R], PrCLaa g, DO HRs ik 4%
R 4 DU 13 BET ULEA .

B 4 5 BHARYE AR B B3R A BTN B B A A RIM R EfF B E
403 (RAEAE P TE ARG B 402 TUCIRE I ZA1R 401 MRS EG.
SIS EIREE 400 NTFAELES 403 it EAEA, HEREE 404 LB
o HHRIIEEEE 405 R ERE, BHEIE 406 RIEZTE K ET
HHERLALE.
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TEZRR 401 [0Sk 30 223 94k 407 1o, [EER4T 411, #& B E il
RS 400 KA A M%%% 410 WS RIRRE L, I ZOLL 411 A
R IR 401 (K3 fz RS, 8T 2 AR R 401 1K ES A0, JELLE E fEAR Sk 407
FHeET 413, HdeRn s 412 *'{WJ iz BEE 400 HHATE S, LK
Sk 407 b 5B B ST EAIIEE E 408, KoMKk 407 ) —4ELE .

EERE 406, FWEMAEEE 403 P EGEHTAESEG. ki
S S IYAT I ﬂ%L%%MﬂW:%Mﬁ%aW@@ EoREEE 404 FEOR
GO E G, BT, EHIEE 406 HHE TR RSB R IR E K 407 1Y
:%ME%%%,%%uﬁh%%§4mWﬁ&%%%ﬁ%mwmﬁﬁﬁk
WHERLTE B

FEARSZHEMGIT, L 1302, ZEAEHLM BESE 1306 FHm, H5%
WAk 1301 Sk RER ). B BEEEIE 1306 W3), dfEirasMet
M 1305 PSRRI GRS B g, RImHES ek 1302 b [H 5 s 1% %
52 1303 DL HEYE 1304 5K B CL EAG IS B, ARk 1302 HIALE, JFPE
AT AN E 1305 WL B BaE 1 1307 LB, EH BT
AT E IR B AN E TS A, F RSB HIE 1306 1125,
MRSk 1302 BOAE . AT DB RS B — B 3R R AT 1308 S5 iR
ST BB . X, Ak AL RO AN ke B R AR RS T X
(37E YRR, (B R AR BIBRE Tt

LA VR AR, AR AR B, 78 R R B R A B EOE U AR
DL R B8, AT LSBT g R RS B A B B R A TR e
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604 605 606 602 601
7 a—— ="
V7V —7 <
/ / .%%‘stjﬁézsd, BEHA H 32 AHR 1
Swl " AmetE [T & F D
01__04/05/15 10:30 Z i X HL. T wmeuERy 1| 00°
02 04/05/15 10:45 =z X 1. %2 >
03 _04/05/3013:15 =X B, %1 S —
607 || 04 04/05/30 13:30 iz 5 X B %2 b BRER
N 4/06/13 10,15 i=m[XHh. iI%1
G ok cabgisindt SRS VR
07 _04/06/27 15:10 iZahX3. g1 |
08 _04/06/27 15:25 E#IXH. i%2 |y

<610
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