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1. —#RBEEBRBRALE, LHEET, BH:

F AN, & CAARR A 6B S AR S BT B AL R AR
HEAFTMENRERETLEATHGELRNERE K

FEBETHAER ARBEBL LIRS B R L BUMFINE
F, A RK T LRIE ARG & A S HITEE R

B, DAAMAATHEAANAFEERTE S ECG BN A
F B ey AR A 69 AR 4L 5 091K

SR AR AR, ARER A M B LR A RR R A
Ao Ak B

ECG &MRAN, BAL L P& deifig R M st oo 25
# ECG &

R ER, RELEI NG AR EEY. Lk FCG KH,
AR RS S R L B A Rk R, SR

A, A LR ey B R A LR R R 6 e AR R R
AT, A L E R e R AR TR 2L BME RS,
#F bR 5 ) 64 o Sk R Y 1R R 4 B o HEAT R

7. BERANER 1 AR FRERRARE, AHELT,
R R 0 Rk R AR AR 6 Rl &Y fn AR LIRS .

3. BRBAAHEL 1 FFENBFEEARRARE, AFEET,
LEEAH R RRELEBOENZED T RLERA T HAKAED
A, LiEARIEHEATET LR R GRA FHEAHARB R
S ARCE ALY

4. REFEAF|ER | HRGBFEABRBRBEL, IHELET,
LR A, ARSI, A A ARE LR TR
EEBPEEEA ARG BA T HEE—NREMFLERME.

5. HRBRAEZK | MENBERRBBRBEEL, EHELET,
TRBEFMD LAR TN AETEABATR LAREZ G LRE
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BRI 5 b E o ) 6h de ik B A D 2 £ AR A B {H 4 L w49 ik
o ;). SRk o

6., —FHRFAEARREFEE, AWEEETF, B8

KRB, &) QBRI 8918 S AR 6 W IR R R R
FEEAFRTREANEEMNRALES RS T LRGBS K,

BEHMASLAEN, REFEL LERF RN ERBR AT NE
T, A SA T LR S AR e ik B 6 B 5 8 ST B 1R

A, Masas s Teiaena iRl s ECGHEEBH
KBRS R b 5 8 1E

S A B8R, AR T A B4 L S A RO R a4
oA i3k R

ECG &M EAFE, IREE L £l b ik B kst 565 & af
# ECG &%,

EHBREER, RF ARG hFREEH,. Lk ECCEF,
AR ERERLEGERET LR ES G REEEE, UA

i E A, o B T et ik A A LR AR A
EEEHHATHRE, RBRETRAEZEBL ARG/ 6 LR LR
DREE AT RRE LR AR,

7. ARERAEL 6 FANBEABRERALT, HFELET,
LR E O d R BT R R WAT 5 6B el i o R LR .

8. ARBARF|BEK 6 T HERBERFRE, LHELET,
EREGH AR ERBGENREAT ARRNPHEEEY 4
A, EABANENEARFAT LEARAR RN HABRTH A
SeAR A o K 8 R A

9. RFERFIFER 6 FRYGYBFHBRBFRE, LEeT,
bk K TG ER A AR EATE AN A, R RET LR
MRS EHLE LR L ARENRRAEARF R T &
Ey—FaAasitE, Kb ERE,

10, RERFER 6 ARG BEFABRRFEAE, LHELT,
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iRk ERENL LSRR AR, AR A RKEAERIRE
T LiERRENRSEN LR ERG ik ERYYHRKA
BOEMBERBEARAMERME, RESSHHEEREFTHEA
FEHEREEGHBHE, RAXEEBE.

11. BERFBR 6 TENBERBRBFRE, XHELET,
R GRS, FAGMA L E W ) e AR E A PRk LR
8 dofik AR A G EE o 6 o ik AT 2 ML B AR, S
st iR R 69 iR id B 6 R R e R HLAT B

12, BRERFEL 1 AR ERBERARE, Ll T,
LRSI AR, HESE. RAARARE LR R R R
JE T S e G R TR & B 4 E — AR AT LR A

13. RERAER 11 FAME S RBABRREFEEL, XHmELT,
LTARBEARAALAREO A REEVRLTR PRI oRE
Rk L R Ry ik AR 2 £ AR At B 4E 60 b 5t ) 6 f i
BT,

14, —HRBFEEGERALE, ARELT, B4

KB, & SR A #)18 B IRK 635 o SRAE AR B R
FETFAFTRHMNRGREMNEELBEQEILIRNROREF K,

2 EYIE SRR, R LR F R R B RHFE 691
5, A RATEEEDRAAREN L HIEBR,

AAgE, MEFABAREANNY ECG BB UREZ ECC EF
SHEGEARG LR EEATB R TRKBERBEE LR —BRO R LD
FikE BB HRRY S6ME, AR

B P A A, BB LR EM 6 oAk E R 65T B,
REBREYOATAAETREH ARG R RGRAETN,
YR ABRATHH LA AF LG DR ELMIEREZL
WAy e, HEHBREEFT.
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HERBBEBRERE

HAAR K

AERAG R —FERSFLHAHBEOL S RBRRARE. R
F AR5 A —FF § S0 B 3 B ¥ 5% B 1 o 1k R W 49 A8 B R
BEBRTRE.

HEHEA

AR, n THREFRERRARELRL L4 FARE BT R
StEAfeREESESHE, BiX@EA T —ANE B RENR G E KBRS
RBATHRCHNERP R AAZ L, FEERWE S B TR
1Z8., EERFABRBREAELLY, B FANGH BEFHANGYS
BT K B R F RN S S YR, IR B AR T AR
AR, RBABBIAE (2L HRBHR) ShifRER AR
FREBLHENAE, R#FFLHRBMBGMEBIYT, RELL
R BAF fo 4% &

ARG EREGRAEL Y, ¥ 5 L9308 R4EH
R RBATEBLPENGAL (RH) $H3 AT, 23 EHHE
IR ER R IRE [ s, AR ¢ hiRd. ARG ES
E(BE)MARE (KE), BEHABRAFNEEHETHRESL
ot E4R (FFT) AMESTO S REFN B R T RHFI .

HNA st @M R GRARAFHA. (1) A5 EHHEGH
RERL, RES5EFAE (HTANFARLSFANRKIARTEAR
FfLik Vp (Vpeak) AR S FH) £ 3F &g P B2 & Vi ( Vmean )
M4 E. (2) AENAE T L#ASHEREARE Vp. FERE
Vm 8 1 AMeFE &4, (3) AFEE Vp. Vm 6T R E K43
RGMeRH L, EENMCAR (1 RSIh) #HAASBIE G RT
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418 PS ( Peak of Systolic, ~RRMHE4E ) VAR G RRAT IR 0 o B
{8 ED ( End of Diastolic, 4F7HIR ) #HF F4® . (4)AR¥#i& PS-ED
R, AT TLAE: #Hahd A aAE. REHAH HR ( Heart
Rate: & ), PI{ Pulsatility Index, AR 384 ) . LAA RI( Resistance
Index, FRA$3 ) F 5T HAXGEF ALK (FiF) . FRFH
RE (REtaia®) .,

L Vp, Vi 9388 R B AR, PSED &AM AL =,
VAR PT. RI ¥ A4 AL 32 2 vl 8 B B8 4 5 2 R A 4T A T34,
B, R, AREBRGTRIFU G FHRERTHE S BRI
BEITEMEHTHA,

{of, EbkFELEH (PW) %27, REXEARMIYGELRLY
B, FBFEHRERERBATTBERIHETEHRERNT. ER
FiERERNAGREAR AT ELHEHBHARGHFRAT, JILRSE
(Aliasing) L& (F &) . B, ATHLEEZERR, TRRERIGEAY
€ E % (RPF: Pulse Repctition Frequency ) , 48438 K 4797 B
W, AEHALT, wRELTHFA LT HEE, WOoRERE
TH# K6 PRF, Rk ET PRF, R T TR R & 2Kz
B, BETUAAMHORGoREERHRETLE,

Flde, EHFEIM 30cm A5 6ok A #ATREN, wREH
10cm A& ETEE, NELR%, RHALZSRRHETAE. Bk,
AEHAT, 2R EEEREN 50em £5.

EH#FTSEHMBERFHEAT, wREELFL ), Nk
REEAF B, EXHGEALT, SAREXFHREZLHEAE
REREZFRKR, RAEFENSETHAEHBAE (Nyquist rate)
(PRF #9—%) B, AAREARF LS RFG S $ 3 A%,

AR, wRiEAGELR, WA H$GERE L mgAnal, 21X
AT, BFE B R B B REARE, T RAR A A kAR
ATRFEHG LT HTRAN S EHHABR.

Fé, ERMEASEHEF, FRAHNFTHAGEE EEMNB &
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SR A E RS, B4, A B B AR & e iR A f AT
o R G E TP RIEME, AT A SR LT R
BEMERS LG, EHEAERGERY, HEFTREERGK—
),

B, BT LHHED o FATHEMSWOHEALT, Btk
F A BTt R BT R HAATRE R S HIHAROEL(BL=0)
#ar, WRAAREBEGRAE., B EE ARSI - 025 (&S
g =-025), AT BLFEHFHEARRBH, ARFIHAR
T A R AT 2,

shal, ARE 1 AMNEFREERAELEIRFG S LHHMERR
#HAHE., BIAFEoRFRBEARFEIRFYITESARE LD
B B, bk, IR A LRI R FUTER
Fo % 2 ) 35 B AR A SRAT A,

Blde, ESE 10T, RAARTHEIRTE L HIHBLY
1L B4 E T (range gate) 102 RBET TAH B RXMER 100
FePt 3 EHBE 10 GRALRETE AT, WT AT LATHE
BEA ML AEESAGTEAEAGE LN EAEIREFAEADE
FEEHINY, EFERZEAERE CTUMENRFHRREL)
% PRF 3 7.1 (kHz) . & /&1h % (BLS: Baseline Shift, A& AH4L)
A 0(Hz)W % EHMEBREI103(EH 1109 ARKATHRL).

o, MAEH 4 TARE S L RSB R 103 09 § SR FEH
RABATRAR SR, DAEARELE (Ri) P wl—EHOL
AR RGFA, AB® 120 FALRFELRE (PRF) R ERE
(BLS) . #l4=, it PRF REAK 5 (kHz) , 54§ BLS B428] §
M, f Ao @& 121 FFFAK S LHMEEBML 103 REFBR(EH 120
HEARERTHES) .

EEAREEBBRRAELE R 0kEEFHTUNZN, & T
ke ERFo SRR, WUBHARFX (AE) . A8 PW &
Y ETAQEENMEERAEE. SHREad IR, 2R EMRiRE

T
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BB XA, B b, ARBRAEE ST AR R E 41k A
FRERBEAMEAGRAL, REAXSHEH, £S5 HR. PL
RI 83t {28, RAFFLEELH LGRS T/, FARLS
ik FEE A PRF ik BB £ (BLS) 894 R RARM.

Bab, By TR TR LBARRARE: £ 5HMERRY
ik R AR IR R e £ YR A RAE § S0, AR At B eh RAE
#EH BELZALTEELTRZHT AR F 3, B KFEF 2005
185731 TR ) . EVER KRG FEHEY, BTRBETE A E (45
ol Aush) ARBHEEH ATV E L AR E (L) RAELRAL
BATEEGAESANAELFE, REBZEFE, HEEAEH RS
AR, AERFERGUAN a% (HFlim70% ) ARARTH E LY
p: %

REAANRERL, SHANMAES LHMERBNERTLE
i, 2L BME TR ERFTELERETERE. 224, EHFTR
(W) PAEATRAAFRAGHE, FLEWSHERGET (A
FTHAHEST) . B, ARBNRAFRBERARELYT, HilAE
BRB (SR 3L 0800y, BT LAFFUSNLERAGTH
FHEIEE, A BEATAOA SR 4 3 6 B Bhad ik T B R
=, |

AAASE

AEAGEATRB-RABFEAEREBRERAT, BT EHEHC
MARAR S . REH LIMESHEBNEAAY, RIBEHRTHE
0K 5 64 o LR B R A SR A i AR o) AT TR R R,
BUAN AR EENRSETBERE AR LT RAETHB ARG ER
& bk

A, AEAVHAKHETRA—FALEAERRARE, RIEH
BEHEBAEZRGLFEREEE Y BB LA FHEES
AR, HRERET AR TEH ER iRk B AN RIATAH FH
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LB aINEIRTE

ARXPAHBZ I FTANREEBRBRFET R A S 3UHR, 25
AT B, AME. EREHFER. ECG AHB AR, KHH
AR, AR, M, XEBIIHEG CSBAARR GIE SRR
BR LB REEFEATTRENEEGRAER AT S EL
MEGHEEFR, SEHETALEHFRBEL LR F R R EHKR
B 1S, ERRAFTLEBEHAANE LGS EHMERBQ, F4
HHAEARATRALY AR ERBE ECCG EHARLRGHEY
AARBLEAE,. RAAH T EFREBFEZNDEH G LEFEBKRL
SRt MG AR B RS ECG A RS RMA S L TR 6o iRk
R R R ECG &, ABH L HRE Lt T ae) oo ifsk
BEEM., Lid ECG RH., AR LB LEHMERBRE FAES Y
SRR JE R AR AR iR R 6 dn ik R e AR A 6 dr
AT IR, M LR R ik B s £ A it
G384, s LK 5 ) A fo R R IR DB PR A 4 B HEAT R4

MIEF 1 FA, TAARAEARRET WAETHHEAKLRE
BUEF, Bk, TRAAEABRRLEWESHHGH THLEGESHMNER
B, Tl d iR EF TR RERE,

A, RAMNE 2 FAAHEFEABRRMEET LA L EHBIK
H.EZHBEFLAEER. A4, ZRHHT IR, ECC RHBRFH,
EBREEHR, AR A RERENR. M, LEHIEREGCSBAANE
AMEBEFHRKGTH AL BBREA SR FTR LGSR EGRAE
RENENEIRRGE AR, $LHEFTAEREAL LELE
MK BRUFFENET, ARATLRESGARGRAENS LY
WA, FMBHAABAETEEAANRARERTEDS ECG &
BAXBOBEA BB LS HE. KA T EIRBHEEHELY
LASGEREARE R AL ERY ECC AT BRERRBESL L
A EA G AR E R AN ECC AN, RAHBZHREL
REmeg i gAY, LiX ECG M. LA LAY S Mk
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WE L A d ik KT, ik E E R A Lk e e ihak
BOEM Fo LR T & o ifid B AR, RERETHEEZRTH
BRI EW LR TR AEERBRR R Lk EEH,

BREEF2FX, T AFRE L S5RET HE T 6T Rk
REEBA AR EEEE, bk, TUAARS TFREAEHFRT S
FALE G 3 £ 5588 4,

AEPHE I TR FRBRRFEAT LA L EBR, 3£
BETRER. ARE. AARFHEER, L, L2 KHHEE
WA A GE SRR T HER LR EFATATT MR i
ERRERENEINEGBEL. $LEHE S ETHAREEIT FiE
BERGRBBRRFINGES, LRAFLAESDAIRGRES S
EHMEHR. AREFASEAREANRNY ECC EBUA L E
ECG B 5f ML 4G 5 8 64 do ifLi8 B 08 7 69 %63 048 AR B AL B — A 4%
AL OREERUOBEENME. FTHRHBE LENHNGEH
e ik BT MR, RAERGH AL TRAEFREN LA
RERBHERGRSEE, SR AFREEN T 6 e fsE
o BB b A E B AR F R ¢ BT, PR A Ak A RE,

WRFBEF I FK, Tl At ofgfaAd. bk, Tk
By RAREOREEHER, F0, TUFHREAAZLE.

Pt B #%.8A

B 1 AFH o855 EHRRERLERTONERR S EHIM4
A& A,

H2RAR I RAFRANORFRBAGRBEINER.

E3ZATHAR I ZHSXGEFRBRARFETH 255
g AAR

BAARRATRARLAGBEEABRERGET AL B R
K d & E.

B4BREVEHRFRAERFEITUAFHIBMERET 2K
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BREREHERLERGHER,

BAA4CATH KT oid B ABHAITEARETLEG B K
A .

HAD REAR 1 RAF AR FABAARFEIRREZT LR
BREBTEHRALENGBHER,

B s A FHARKREN T AKBAHGE,

HeAF2EAFTXNBERBRRFEEINER,

AR EHF X

(% 1 E#hFK)

LT AL BRI F | KGN Bk BARIRF L F 475098,
B2EARERLANE | RAF X NHRF RBRRFRE s 4 M
MIEE.

F1FEEFAGRFEBRERAEL I TURRR T8 5 K5 E
H (BRXHER) Y BEX., BFoRZ845 L9EX (kY $
L5 (PW)REEEILH (CW) ), —# KB FLAME L4 CEM
( Color Flow Mapping, #&hflmf) EXF it B L 15,

EREFEENZ 2T, BASANABFEARTEHRTRETG (24
FE ) FFIR LTI —ERE RIS, EERBETRE KBTS
A BARME,

KRR IMBALE: LR (KBF), G2 FKEIE
D BRRBETREALERER, ARBKE (ABF), BikkghE
HEME 2 09125,

AERIEHIGLENREERB TR E LS K EERS
B, ABRBRFRAEBLR, WHALRBERERZRBERETHE
B, LEMFGHHFE TR, KAEERIBELEEE ANGL
R ER R REEERER (focus) B, BRALXALRBRLBAT
AEEBERBTFHEGEIANBBHEFNRRAEER, AR TR
R EE TR AR, RS F A 5 I M S 2 6958 5 B kT,
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Foh, KRBEKH 3 HBUFEEABRTHITEARLS LR,
A/D AR, LA BMIER ke, WMEAKS QR ENE
B AR E B 2 AR ERKRTH R EETHATH
K. A/D B ERMMAG G HEAETHT A/D ik, BRIER Ao
BERBE A/D HBEHERETRHARZ BB OMUATSRMILE
i) A-A e, BidiEAAe, R G 5K E M E G F &R RS
TR, Fb, W KRB 3 RS N T HRACRF
EE7, MEBBILHN IHEG RFIETHAT BEXLER 42
L Eh a5,

HE A, KR AR R 3 MGk B T B 3R 94 4800 B £ £ ( PRF)
B, RBELHRBMERERNE 2 LEEUH PR,

BEXALEHR 4 #ADENRBELATEL, REDREFTA
A BEAMFEFEAMEE, BAGT, BEALBLES RFETH
AR RELE, 25, FREESHOERIITRE, HRKE
BT AL TR THRGEABERE, & BEXLEHR 4 2R B
KAR B A IEH & B DSC6.

L3R S MRS LS IE AN EE 51, FRE T (Range
Gate: RG) 23R 52, 2K % B 53 LA FFT & 3 54,

EXABEA K 51 HRAABZZBHBRAEFTAALRAA 90
AL E G ERRIES, A EBEKFRIMEH RFETRS. TH
17 (RG) &B¥ 52 hERAET PO HALERRAMY 254
BHESEHMBRNSLEYNET, FAEPERBEEREAGHEERRL
HELEYET, BREABSIMARAEENLERN 24, GRETE
RHMBARNERECENSERETY, REFAHILERNALE
B, CHBFREEZAKRAS EHNET, RREZRNG 0N S
YAEE FFTEER 4t hBRER SIRRAN S L HETHARA
REHARBEARBHERG S EHMEMET, i 8 DSC
( Digital Scan Converter, S Fa##HRF )6, B, ARFHE L,
#ldely BEXMER -REFH S LHMERR,
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B, FFT E X3 54 A ERERES 94 BKIRABRE
(BLS) B, {E FFT Aot th i B BB H ERARRANBE,

ATERAUEZLRERFHEMS, DSC6 FEF EAMBIER
BAMNEXLIFARTHRBRME (SHERLE), ADSC6HE
T S AGKE, AR FHSLEFATFHAREESRER. #
4m, DSC 6 1R3% B AEX A F R AWM £ KD Z #8417 L8 AR
B, H#ORFHSH L EHEGHE. BFHSIFTEATHEBERK
I 4 B B R

HEhit B/ 3 BLS L B3 9 BN FFT A KR s irb ey 2 &
BREET, HERRELOTHSLYABEFHRATLE., a5
B/ 4 ) BLS &3t 9 & L@ &t B8 91, ECG HBRAF R 92,
WA 93, HAN Y UAREETEBELEHISHA. AT, A
FIEE /A 3 BLS &2 o #t4T#m il

T Ak A 91 i AE TN FFT & 30 54 dr i 09 5 -k
155698 K& & Vp HATRRFANE F & LEL (Flde, TAAR
d, BTARMAER) (LFARACBE) , RERE Vp ¢ ERH
o RiREERM, wik, RAEE Vp A ENSLAEARE RS
T2 LM EBBEERREE Vp BFAGET. RE, FalwH
HAR 01 ARIEATA W 4G 5 W] 4G ofe R B R T X R R R 6 IR
AR 69 E B V() (BT B AR« 5w 69 feiflik B & T vp(e)”).
#Hf, LAEFHTER 91 GEMREI 93 ARIEEN 94 L E LW
9 de Ak BT vp () .

ECG BBRFEH 91 Modit 10 BIES, L5 R EMt
i ol KRBT EAHBE Y, HHANEAS G LBLER
XM EAE R ECG K%, #m, ECG BENMRFI 91 RIEFT L K
ECG &% &4 XA Fi&k ECC Bt &k u (t) (A THMAAECG
EFou(t)”) . KB, ECCEMBRITI 91 A B IRE I 93 KR
4 B ECG EF u (),

AiEd 7 MEBFEAATENFRABARUEGNIA AW
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ECG &M AR 5% ECG MMt 49 8 A WS Hh e A5 &4 612
Aol dofLik Bk it s, A ARX XA (Auto-Regressive
exogencous model, M4 § B JaRA ) k#FRARRH, BULK—
AT b Ak AT MR, FFAAHEREGALSS . TR
HAESH AN EANRARERBAETALAFH R AN RR
A EMY, ik, ARXBREREEA TALRMNGEMN TG AR
B, ZREWHEE v () BARANSTZ G EE y (k) iy
ANEEAE u (t-k) ABRRERGHE (FHldo, FRET MATLAB ] R 4
WA LxH—F KT ERRFHMAL) .

sk, LA LY R BA T MR E. B R FRA LT EA 0k
FHHEAT 4720, 4T ST R JLE A~ 7 7 69 ECG( Electrocardiogram,
B ) EMAREA RE YRR AR ERE. A, 4
ABABN KR ERBYRE, A Tord BTEBRTRETHX
BEMIMGHBSRFEAREOVNERARRIFTHNE T YR 0
Rk EEF, AEFGERE T EIFRE LN ER 6 ofx BAT
F S W TR & AT 5 e Bk R R A A5 ¥ 6l d iR R

BT R, RVBAKES M ECG RH ARG iRk AT R
HATE T ARX A R 475, RAT ECGC EHBHHREA u (¢) .
A — AR 4 TR o fu AR BB &) R vi (1), W

A(q)*yi(t) =B (q) *u (t-nk) +e (t)

e (t): RE, AL EAMEAZE

nk: 5% ECG KM A5 64 — A ¢ 38 A8 &9 oo 3028 E B &9 B 18] 2

A(q) =1l+aq '+..+a,q™

B (q) =by+byg "+...+byqg ™

(A(q) . B(q) HXRTHHBLEET q#ZHAX)

na. nb. nk: ¥HKHEE.

B3, EAME TP, 43FAMARSENYE, FAAM—KRNE
By fid B RHGMAE F AR, B a= (a5, a5 .oos 2we) by

1
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= (byx bz vees by .

W AR Z A0 93 ARIE AN WA A T FLA0 91 HEAL B &4 5L M 49 fr AR
BT vp (1) o AWECG B EAFE 92 BALE 4 ECG A u (t) .
VAR G 7 PR AK a= (a2 s aw) + b= (b,
Bas veos boy) » HESWELH N AEENERFGEASRRE
EH., Ak, *ITABBRTRANRK, ABELET LEAgHA
REA HiEmt B AR, AT, FEBRE B ABRABLTIRY
ve (t) .

TR yve (t) TRARTA

ye (t) = —Zfa*Vp (t—i) } +Z{by*u (t—j) }.

MM AR 95 AR 94 AR R KT ye () .

AL 94 B R ik A& Vvp(t) BRZAF ve(t)
ZEWBE, o, ERAELAATFAEZRNGLREEMAT vp (1) 5
HEEF ye () TERITTHMAHHFALT, PG AZETE LAY
ffd AE vp () 3T REFHEAME. X4, ZREHA
METRIETHANKME SR, A, PREBRLERERR
ML, MARERFRSHE, B, HARBLAET SRR
BRUEAFEREZEAGARTHYAEE., AARETHETHY
S G M e de Ak B TS Vp (t) BB WER, RIRAFEE.
BRIE, IR 94 R b FTEACE B S AT E AT R AR E 6 B A0 %
64 ik BRI Vp () BRZEH ye (1) £, RAZLLTH
{84945,

ERAEHRFRY, RERRESE, RXHF. 21, ZHEMEH
REFHELTARLMMF %, o, FARGH NN HRTED
APRAE B R, AFAEMER S AR E R P RERREHGHEL
Ty FTRARA EAGR R B AEAE. B, ERBERE T REEHY
deo AR R ILT, TR i R BRI R, HH, TA
BEmMey ki AR ERT RN L EGEITE, s FBsEiRE
] 1 .
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FEEER 94 NG AT E LT B Ak E e B E e R R4 R A K
B vp (t) PRREBET HE&HS.

Hdr, AR 94 LR ey mREEEH Vp () TR & 63
FIERREEIY ye (t) . KRGS, I 94 AR EEF ye (1) F
LR e Ak AT Vp (t) ¢ EFEHATIEE, R T B M5
P, Flda Tl % ERAEE . AAREE. RARDE £ R 6 fe ik B R
G AT R M TR R AT BN F R FEEFE, Hob, AAEH
FRF, ARG HSERNTHREAY ye (t) B#ITHM, 12
ESTVARE R IR Z B ye () T BT ERGAREEY Vp (¢)
M PT e SR AT 4. EBAF LA FIRE, FlieTil £
BH&IGE . ARG, SR TR o) o iflag B k7 el AT R W
RR ARG FEF, ik, RBEAH TLEHE, At im
4 B RAEY T, MAEREBE. R F R A0 RE E R 6
MR HEAT A TR R AT S F LT, REMLE, /T
FlEd g B R #ATIHME, MAETIAERERIE T ELREMGERY,
Hd, HHHES AT EEEOR PEMF LA K, {2RIE e 0
Wik BT e M AT R R R AT AN F T A RS S
R R &AL TFRATHE, AF, FEBER 99 FrE R ki B
AR A LR R R A&,

LI 94 fyik AT B HROE R 95 AR ER A A K.

i A SE B R 3 95 MEATHL I o M AL MR ok ik S 6 PR
AATHR, usl, At FRAEYALERNSAREL PR LER
EAEHERAF, APENSHARYENGERZAERBARLFB, R
Hig EHOA, RBEATTETHEESIA G IRE EERER %Y
Kot - FEF L, BPEH486c RABRAEETHY LRUK
TrRROGHEEAE, ®EAE RELFANRE RSN EREZRA R
5, WY FREAHRAMKLGERDEELHMLBRART
f. #EEE S Akt T 0 AEF 2005- 185731 o
.
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ARG, REREZER IS REE5MRENEATEANENEL
% (PRF) .

Fob, REFEERE 5 AR ERAE AR, RERDITHE
AR (KK) B0 (EM) RABERERARETE, HRETMH
(fifm)y B RERBRIRELE, #ARABREALERRIRAE
SEEAGeE, REEL (RAEEE) 985 F. Hl, BEXEAR
AR & ECLESEREEFEaG TR, B3R L PHEELL
=0 IR, REEBLEE, HAMAAELE (XR) B3HFH
REMRE (BLS) 893K, Mk A B E (BLS) #yit B F ikt min &
F B A4 2005 - 185731 4R,

do EFFERE T EEME (PRF) AR Him#E (BLS) &. &
EABEZR S LA EBKR I HEFIME (PRF) . Ba, i#
ERERERGS NS EYEFTAERSHFFTEEN AR B EER
£ (BLS) .

Fob, ERAEHRFXP, AFHEE/ A BLS L FH 9 TA AL
PR, T RAM AR A, Flde, TeAd CPC MA B SHEE/ g 3
BLS &3 9, MAMER (KABF) EALAFFRTERS, G
R PATEME R 91, ECG MR 92, AHBPL LI 93, &
163% 94 vARGR BT B3 95 K T fk.

i, RREAFRHRFAF-RIRATTRABEG AL ARRE
EERE, PALANEF ABRBEFELLT ARG L2 EEE
AR, EEEALT, BERESRHERU OH A AR, {2i
AT EREAGAERFIEET RN S LM EE.

(%)

BTR, ARE 3 RNALBNT 1| £5 K898 5 KB RREF
BRI —RFAEHETHE. BIZTHALANE | L85 458
FRBARBFRILIN AT ey RAEA.

( 3 S001)

Hh, AR ERF L, RB K HBBARG S ERLERB
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WX BER AP LM ERAMR. & FFTEFH S4 ARG S EHRY
BEMNFFTERH 54 20 DSCoH bR E 7S, 5 BEXKEL
~RBFERFHE L., #H, FEHAHMKBANFFT &R 548
HE AL T,

( F % S002)

AFES001BRFTEEHEME, FRlEE N 91 £tiE s
@ LS SR AN (RA®RE vp) , ERKERE vp
Rk B Y BT, M, FARGRH I HE 91 KREHEARF
B Kig B Vp &) fe ik B R 4 Ry TR 6y d ik R vp () .
A, FREE B 91 @B BRTAE 93 UREMAA 94 MBiEE
B & fe Rk B Vp () .

( %3 S003)

EFH S003 F, ECG KA IR 02 F4 A d 3t 10 4240 E
HIETHR KB, EEEARTERKLEH AT A IHEY BECG K
Hou(t). RE, ECGCEHRMAHN 92 @EHBHEZH 93 B ECG
EWou(t).

(3 S004)

BB S004 F , BY A2 AR 93 ARIE 5L M & fo Uk A KT vpl o),
ECG #H u (t) . AATAAMESMR 7 PH—RUNERAY LR
RERAMABEGASABEZ LT EARTRARZ RN ZH A
BN REE R (REEF ye (1) ). RE, BHHBEEH 03
@ IGE 94 Bl O KT ye () .

( FH& S005)

A 94 Kk R @i KT Vp () ARBREH ve(t)
ZE, AL oREE AL vp (t) PREZERLT AT AH#E/MA
# g, iR ER SIS EME, ARE R R K
7.

( # B S006)

BEREEEE S RERBRR A EABRATHETHALER
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R EFEIME (PRF) AR ERE (BLS) ,

( F 3, S007)

o LA AR T EIME (PRF) iz EhL (BLS) &, B4
TEEEEH 95 A EBKI I EELME (PRF) . FlRf, &
EREEARERSE S LS TAFERSAYTFFTEL S sa kA
A (BLS) . REABKIF IR R ARLBEKEH 95 K9 TR
¥ (PRF) RG22 F RIENB 2 2B UBFE. H5b, FFTEEH
54 BB BEEEEREN IS K EMEAMBE (BLS) , B FFT &=
Grig bt RALEAEE, RAKEEYHE. bk, BRET B
Fiq % (BLS) 3 £ 4.

e AT, REAFANLEABRRAGREE 1 RIFFLERHR
B EHIGEARRAFHABREREZT HET o) ik F
RYHEREEAAREEGE. RE, TR ZRE LBt E B
2, ERORGRARBRAL S LS EETEF,

( 44 )

AT, BB 4A~D, FRAFELEARAETEFXANR S EBAR
BREIAREZTHESTE Y AN LR EREBRBY L. foREA
AEHFXGEFEREBRBELEIRERAAEF G AR E RN
b, Raf i A AN EFHTHA. B A ZRATEAR
RPOBEFEABRBRBETRRA B AR AP BEE., B 4B £
ERENGBEEABARBRREE AT HREREZTLREERBHY
FETENMMAE, B 4CATHAERATHOAEEERBHE
Bk AAEGwEE. B 4D LEAREAESF X8R F EBRREF
FERZThAREABGRERENAOER, EB4HEBLEP,
A THELE (kHz) , BEBEFHE (sec) .,

Bl 4A PR 60 1 48 501 & 7 b bR 2 1) 64 % ) 20T 69 55 ) 84 fe i
T vp (t) 9 E, B8 502 BT HBT RN ye (1) 0L, &
2503 A7 54501 8 i BEBA A ECG K ECG (t)
M, HESUERARERFANRERESRBAEIRETH
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MEh G e ik AR,

EAZHESY, ik, RIEFHENGELEHETHTELEHH
FA& 4w A A & 501 Ak et iR B K Vp (t) . KRE,
FRAE dh 45 503 F 49 ECG ¥ ECG () AR AN B KL
BTG, EXREEK 502 THOGBZEN ye (t) . KB, HiLAER
Gy LR A Vp (1) BB R ye (t) HERBILT WA
A H B HATIHE, RERYE 504 FTHGRET WGH A
LR A N

shdl, ETRAEREN Vp (t) B2E A0 B F ik B
ML T, RAEATER 5.6 (kHz) ., RAAAUERREL
FHHBRAENEREF vp (1) BETHRGEALGYHFALT, TlieB 4B
e alam 3.9 (kHz) #ig B E . 122, o RBREH BEAR /1374
W& H e e Lt Fe it F il N ERNEB AL HREAER, B
AEARAEFA TS LFEEEH Y, EAGRREECEITHA 3.2
(kHz) . Bk, EAFERFAGHEF ABLBFRE, E#ATH
%504 THNRETAGPRN L ARERATARALT, TA4wAE 4D
Pt 7 4 i BLSE B AP $1 % 3.2 (kHz) .

o LA, BT ARG TERGRAEER, T3
WHAAAEHARGT AR ERBRRBAREREMGYAH, RRIERE
O B K BT MGk AT,

sk, fEAFHF X P AT RLRAEE ARX AR, 22
Z2REZGEVHTAREEY (FliRATEMNLARZRFINE
IMH—F REERKE), NETAER LK EREY, EHEH
HAER T ARX #A v 4h, #)4eif A FIR( Finite Impulse Response,
AR AR A ) AR ARMAX ( Auto Regressive Moving Average
eXogenious, A B FHFHEH L) HEA . OE (Output Error, #r#
% Z) A, BJ (Box and Jenkins, # £ A A faft) HUNF, A&
PRAF A BAER B ST, B S ERTHARLRI T AKM
Be@E., & AEB 5 F, A (z) *y (k) ={B{(z) /F {z) }¥u (k)
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+{C (z) /D (z) Y*w (k)

A(z) =1+a*z_,+ ... +a,*z_,

B{(z) =b*z.,+by*z 2+ ... + b, %7 1

C(z) =c/*z. +e%z ,+,,, + C,*7 -,

D(z) =1+d/*z,+dy*z,+...+d*z,

F{z) =1+ fi*z (+f*z_,+ ...+ f*z_,

TR, BREARMNFHRAKELRAFTN,

e (k) +diy*e(k-1) +..+dy*e(k-q) =c*w(k—-1) +¢,*w
(k-2) +¢,*w (k—p)

x (k) +fi*x (k-1) +...+f*x (k-q) =b*u{k-1) +b*u
(k—=2) +bu*w (k-m)

y (k) +ap*y(k-1) +...+a*y(k-q) =e (k) +x (k)

Ao, ERALEFRNPAHRFTHRALGHTH AL BHAE, =
LT AR E RHATHEEHRET RO o g RRY. #IAESE
AT ARG & T M $mh ey ik BATH, ML 5 T it 47 f i
MRENITMERETIMHART.

iy, R AE R R AT m AR A& T B G B0 &) iR
HAtiTid KL EGRAE, AEBAT, RARERLZHN 95 A464H
6. mAE, 2 ETEREHR 95 #HA7HF R P £ 069 iR R AR
Wrea R K R s g, AR EAHN, REREAENEER
A%, f2d FHEME, AT RR LBt R ERS.

(%2 F#&FX)

BTRNFAELANE 2 F#hFXNOEF KB RRFEFE ST
B, F2EAFTANBEARERFEAT 1A HNRYAES | THhF X
WEEFEARBRBEEI YL EERTHEAR L. BeAFHE 2 K
RFAGEFAARRETERIN N ENER. A THREABRRA
FE A THATOAEETHA.

FF R 1L RS AR TR R ABEGHR T FHEANE
AR KB, RARESFEEAG NG BERN i ERHB L
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ARARGEE, sbik, REEMAL, TR EFREG KSR E R
EsELFHEN,

FEFEH 11 AFRRHHEA 91 RF LM 65 R ERH
vp (t) .

FEFEHR 1N BRBEARALARELEY vp (t) B EFNEE
VAR KRBT AT B GRS RN, KB RELE L o ik & EH
Vp (t) 89 Bes3aigtb A ( Mahalanobis ) FE &, thik, Hebisifpbiy
BEEAEERTEERNOMAGEBIF, ZRFEFEIMNRZAGR AT
MIEBWIEERE,

FF P A 11 EA R 8 Bebda i e AT IE B M AL T A A4
B AT BB MIE R BREHN A THE AL AEERT., &
J&, AFHER L Fle AR 8 F R A B e iR B FH
8 1% &

B, FRE THRIEHEASGLAZERFTOHRAT. 3%k
AR B, FFATURV LAREGATHER, AARTIRAE
A F Ak F TGk HOE B 65T,
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