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BHEAZFGTN, LBHRRIEOERTFE: AHAKERET
TREZ IRk Kkegt, FAR—KARZAR LB T HAEK
ARG EAETHL AFLEFTEALEF(FHLKLIF). 5 MRI
PET Fhah b R EH AR, EA BB ¢4 REKGIEIE.

[ FIL#K 1] #FF-F 9 - 019408 52

[4E % #] &K 1] A. MaKi et al., Medical Physics % 22 ¥, 1997 -
2005 ® (1995 %)

[iE% #| X &k 2] M. L. Schroeter et al., Journal of Cerebral Blood
Flow&Metabolism, & 24 %, 1183-1191 ® (2004 5 )

[3E & #| L& 3] M. L. Schroeter et al., Journal of Cerebral Blood
Flow&Metabolism, % 25 ¥, 1675- 1684 ® (2005 %)



200710085080. 5 o E2/10m

XARE

P& S YIS P

2k, LAROFHEROREFNRAFANTE, KFERR
REAY, T B THRAAE, FHE, RTHELXERIY
Ak, BmEA WA RANAE,

BB AR F G BERTFE

Bit, AEXARNERLRTEHIUARLEEFHF/RSREF,
RIB X T B KRS GRR, RN RE R ERLENF, R
R R IR H BT R BRI R,

B, TRAFI Ao THEARNERAEIRB R LREM, HEARNE
EENHELET, LA: RaRERNER, 2EERKEEHN R LR
¥, LA SRR FR, BNELEBERG L EF/RCE; BITR,
st &y bR fn ok I A bR e RS Rp)F A E64E T AT
¥, IR, RELEMRATRGEE, BRS LRBARKE E I AE L
ERRESEEGEL; AARTH, RFd LERaR TR TR/
H bk fe A BB EHRMEGRFLE R b LR AT MATEEAT
SR, R LRFBMINFHI G FHIE R,

AFRESTAATHREGBLARLAG AL,

X ABR

HBALE, TUALA LHMHARLTRLETRFGEE.,

W B L8R

Bl EhMEREIGEMR.

B2 ZhBNEREINEASD.

B 3. RERSHHT.

B 4A. 4B: H R #HEIARS .
S SRARTTH,

B 6: MATHAIIRP ey AL,
7. FELFLHE.



200710085080. 5 o E3/10m

B8 MiTREESHFFLYLERHRF.
B 9: HI{L TH1. TH2 éyif%ktfE,
B 10: B —#BH G BHELNGAA.

R EHF K

(1) B1PFHEENEH. REIGHEMN 112 F 698
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EBHERF. B2 P FH AN FHRASBREGRE, £EFTF,
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. Bhe¥).
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FlM 3K % B 101a &= 101b (101c #= 101d) *F L& Z A AR 102a
F= 102b (102¢ #= 102d) HARTBEAM; FALRHEET, &4
SRS A KA 105a (105b) , A4 A B HAA 106 ¢k K L
FAALAEBHRAGEAFTTREAFNSEHALSANBLRY 1032 &=
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HABE, BRATAZ 108cH 108d HREFTLER2ANARL, A
42K KB 109¢ F= 109e ¥A K 109d = 109f 7. Rk A% B 101a F=
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HEM I RAETRBRERSS, BLAEFAIKRL FHAHTFE,
B SR S HRRE SRR & ERE. AL EERESR
e REGMTERE, FEHSARNELGREEAMER
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HTERREBOEARAART KRS B SN KRG, AR
F, Hlded T AR R $ A6 R 0 A 0 E L4k Rk 4 5
2 AR eh et e ¥ F K.

F—7d, AhkoRRER 130 ¥, FH L XERKREL
% (photoplethysmography, & XZM{LE) AT CEfo/H b
A, EFRUNSEERE (1 7) 122, FRAEERLER S, F
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ARERHRBAFSCRIOLELEFPHEE—FIFT. LLIRANEHLE
& A B R A A R X AR R, (20T létah s R4 B bt
&2t o A A A X ol R 3,

ATt R W LR B E R TR LR SR R E
W ATREAT. Foa RAGEAE A 112 A AR,

HRHRENRABETEGREFLF, A TRH#FELEL
B, A—FE, BlEARAXLTHGHLT, L TAERE42 645K
BBEAM. BEABLERT EMRAERTREY A FHMETEA
9, B TUAARBAEENRELRBTHTHHAA.

M 112 A HFIREF B R4 F i, KRBT IR E 8
EEN DR EABRERAA AT ERETRRELTRAH X GE
&, BEFRIBEFTH LEMBREPIROELFRAL XNGE L.

EZRAEBR 1P AR RS E T EN 111 Fit FM 112, 2HRE
T VA E 3 — A A,

B 3 &M ALEA TFRER LR FNESL. Cz. T3. T4 A
FTRATFRERNEGIFELENRT, SANATEIM. £FELKfPE
FEFH, C3. C49FRA CzA T3. CzA T4 8F 5. TRHATA
E& 2ARE. $r 24 AEGRE. SEEAARAREELE LY
%F (ATHABERT) kR,

B 4A. 4B TR A A LA FR DR G TH . B 4A
#7738 fo /& K 3 ( Aterial Pressure ( AP) ) # % ¥ 3) ( Heart Rate
(HR) ) #3\¢52p R #4534 (A TH AP-HR) , B 4B R FA#H
% 2% ¥ ( Cerebral Blood Volume (CBV) ) ¥ 3R i#. R T
#3#% & (Power Spectral Density: PSD) . Zh ¥ % E A ¥ EN
—f. AR MR RATRGE A 1 RAB G, B BE R4
hot A AR SR OB S RESHFATE ST KRB 6. 2 EF 0N
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ey iR, Q4N 0Hz BIRENEME (RERFH—F) L.

B 4A. 4B THEA—¥ 5. BIA WA SEEHALELEFRAEL
ZEFHAAANALE/ SERER 130 F7RE. B 4B THOGERE
RBEB 2B E 4 PR FGAHNBALRELSHREL G, RHER
Fi&HA (LF) X3k (0.07-0.11Hz) 9% ¥R P 5 HE KM (VLF)
K% (0.01-0.05Hz) 8-F 33 F Pyrr Xt Rp=Pp/Pyrr R FEE,
Tk, EHEKL R P, SRAERTEH—FHHRBMoERETFR, X
ERBHEHERTAANATARABRRAXEZ. ERATRADLT
BHFR, XENS-XRNE (XEHS) FLE, RAHARR
b3t B REFPLR BRI S. /£ Schroeter FedEF ALK 2. 3
BT TAE: GFF8¥K, BeiEEshe LF RRASE
5, @& VLF REASFAARAE ARG TR, Ho, Tl 0EE,
fidk FEHE LF RHRARS. VLF RERARS P HEE—AHEH,

{2 LF RBASH KB IR A, & FH8H AT RGERE TR
HRAAEERANER, IO FRIFRFIRGEALNE G Th
BEl it hF G ERLARERRGE R, & —F TALAF
MAH RE AT RANARG TR, LR EL R, i T HFRHEXId
F 4O 0 AR R A B ME MG, B, LF RRHEFHS VLF B
Bk, ETARAMRENE, B4HERAATIHRAE
FGEETIREG LT ZROGER,

AXZEE, Hh o EEHIRIE, £A LF K3K(0.07 - 0.11Hz)
WEHohE PLF 5 VLF B3 (0.01-0.05Hz) &-F3 AR Pyt
W Ry, HFLRAEY, ARRAAEALFREGSL, HF®
Ry v b B iR 4348 & K 3% 69 20 2 3453 J . SA T ARIBx AL 69 IR
ERBYHRRSEZ RN, RE, wRUNFRREAEEY
VE SRS, BT EERRFHLEGRR. Uf F#RTZRE
A A AR A R R R0 o R R T AR B W AR R
EENE, BRTUADEAFTAARE SREESH I RGRMMELE
A, A2 A A6 tmdy LA,
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FARE If F MRSV FERT. 4, AARTRETRES
o R, HFA LSRRI HEATIEM.
[N 1]

log P(f)=—alog f + B

BA o AT IF BRSO RBE. AARD - RiERRRRE
¥ a. B, HHRET LEHNS B GH#. ARTRD Rkt Ho,
Fe4 LR LFER. VLF RSeg$iE. A LB 4 PEAERLE,

AR B Rk Ry A, R FIWT 4 a5 S04 6 o B AR, HFE,
BREDESCREEFHFHRELARATEH TGRS NEATH
Ry (AP/HR) . R, (CVB) . A F#5 A4 AP. HR. CBV 93l
FThEhE, SEEH. HARBLAFLEHAARK, 5oESEXFHiE
*, R o E, SEBIWKEHEH, FEBAEY, HRES
2E AR, RBFHREGH R, T HAFI R, S LATRE,
AABAREFRSEIAYE, RATUARRALE, SEHPHE—
A BE, REZ AP/HR E##RE, fiAh KREAGHKERTE
WA A AP X HR. RALXATRELE ST 55 Eq
AREEHFIGIHFEL, A

[X 2]

R,(AP/HR)= R 5(AP/HR)/ Py (AP HR)
[& 3]

R.(CBV )= R (CBV)/ Py r(CBV)

EAEHST, #AXEXR (X2, 3), FAART 2ARERE
T HAGEE.

<1>

[X 4]
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R,(AP/HR)<TH1

E¥
[X 5]

R,(CBV)<TH1

B, AEHFLEBLERAGHME.
<2>
(XN4K5) &_Rx, BRT
[X 6] ~

R.(CBV)/R,(4P/HR)<TH?2

IR 5P F R e A,

BRAAAEE, ELEARMRKY, BREBLERERR XGE
&, BME TH1&% 0.1, EREUES ERGHF MDA H 2 Rt
AR LR, s TFEATHAZS U BRGS0
BRAREEL, RAA<I>RA—RLETRE., 2HAXALETH
e Bl A 7 ]I b WMA RARB AR, 2T AR HLE LR GHE
FRTFEHEAABLEHRBYRE, F—F®, EADKBRTE—
HHyMBE Gk T HB GRS E, RBTROE R
KA RSY. BEAMBRBALAEEL S Gk TMHR, X5
JlRLRGB LT REGRLAR, WikHEHAE LR B0 RE A I
AR R AR £ BE, RBMES TH2=0.2, SAABER/HS
R B RLD SR ERN, HRATEE, EALRZAURES
BEGRBE AR ETONTRRAGEMEREYN. F, SBE
39 5 W 0 AR AR H BB R AT, TRAABRYGFKA
ZhiM A oh f R AR
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BERE#RPP, 2LEE—NBEHRRT EAAE<1>, BFHEEH 5
IRl rdsgR, RESINFLEREFTROFTHEBGLARE., P15
B b BRERM, F2H4: Akt 25%. AREH, £3%F4K.
RE: TEHERE. BEFATF, KETAHAFZ1FER, F2FLHKNK
A 2A Rk,

Wl 6 I FMEEN RN FREZISINBTERING., 435
RBAT A B P AL T AAR, ARIE R A B R B, R 4 A
T, AH HikE Lt E# (Fast Fourier Transform: FFT) kit
By i, hREQGHEFEECHE Welch EFFIERBER Yule =F
BB FEFEMNFE, TARAEEFT . REAA LEFENFE
W REFPRE Uf AERS, HFARLERFTERE BRI R,
(AP/HR) #= Rp (CVB) . #R3% & IR AF 2] 89 3) 1 fe B <1>.
<>, FREBLTRAGR XGEL, HERTHRLEBEFALER.

(2) 2R, RELERFEHLINLTHSAIYH, 75 R
—SHBTERERE, ATHAL RIAXIK LT LSHF YRt ES

Tk, REFLAMELRABMEFHFAEALTLSHAE, 67
FHREAEBRRAHER. BT THAALTSABY Y. E&EE
BREATHBERHGIAF, XELABRERATRIRGSHF. €AW
KA. FXBHRAEMNALR, FELE S A B H LA XK.
WHRMESAEBRT ML, F42FaTkR. KWK, BERESE.
BAAARBERACTSABERRMEBGLRL, ERKEH T,
ERAAFEAGRSER. HRARSEN 1, MABEGSHIRATEGHR
45k 05, XN2HAX3PHANGIERL R A ERBAHATRE, R
ERAEEAREERRITR TGS RIRBAT. BaFESHE VLF
RERAHEEME A, VLF EREHRENABHES), REHXEFi
Hhmfoth T EFO Yo (RBEFAHIK2, 3) . LRBREXLR
BliX—¥%, 4, HABGEFRKAGMARE, TRATRER
FiakpEitrnE., ARFHR 1B PTUALELEFHREFLALET S
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FEEFENGRBEIH. ERAEZARPQHHALT, wB 8+, £l
HepE 8. 20 P FHRHMEN 0.5. B9, 9 TFEFALE HRELRR
AREBHOGME, BRRFATESRK. Bob, IRGFETTAP
A R E R,

(3) ALA S OERAR AGELGBRPEAGEMEFT
ABTHBERRARE. REITRA ARG EFAESE. EBOIP
WAEE AR, Bk, BRTTHAZSTHGHREGEANBE
A S ABREA M. 2% (AEEL) RESHEREXIA
F8, REFEABELRGMITP IR ATE, K H4EL THI R,
THI1 R4 B S 1 F8 AL CFEGRE, & THL 2ZREFENBH
HEADERYPHRK. HAERE TH2 ZHML. TH2 RSB S 2
EGAE 3 EFBGRE, ¥ TH2 2 R4ATENBOBERGRK.
WA HELRRSHAE, TARE FE LR,

(4) B, AAEERF, Wit L3R FEBAMHG B —HR
BEAMNE. B, BBRELFAAEE, TARMSTSHETAA
WHAEE. B 10 ¥R —AF. EeE EF SR EA - K&
RN E. ETAZWAE 2F R (2528, 28 AUBERFE1
29 (ERAFME) . TRAMERPEOA SRR, XH, BidHA
A% &, BT A RN G IT G ROR.

[Z 3k k&4 =T #| B ]

AEXPTARATRAFHFGERRNERLIFFARANET &,
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