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ABSTRACT

Pulse is a common physiological phenomenon, it can depict the heart and blood
vessel state through its wave. Diagnosis by feeling the pulse of Chinese medicine
through more than 2600 year practice, it has been accumulated abundant clinical
experience, and it had developed into a kinds of the remarkable unique to diagnose skill,
it is " Chinese medicine diagnosis by feeling the pulse” and it has been paid attention to
in the world. For various reasons, the resolution standard of the diagnosis by feeling of
Chinese medicine still stays subjectively, so that the studying that the diagnosis by
feeling the pulse of Chinese objectifying an important respect becoming modern
traditional Chinese medicine .This thesis has studied base on the computer gather the
pulse signal of the real time, deals with and it’s analysis system. The main result and
innovation of research work in this paper can be summed up as follows:

The first that we studied the design of the circuit about the pulse signal collecting. In
this parts we analysis and research PVDF piezoelectricity membrane and it’s equation
of piezoelectricity. we designed to the parts of sensitive for the circuit that it can very
easy to imitate Chinese medicine fetch the pulse. According to the characteristic of the
human pulse signal, we designed to the circuit for gathering to the pulse signal. And we
analyzed which the noise to be lead into gather and get rid of it using corresponding
measure based on different noises.

The second that we deeply researched the wavelet transform filtering for pulse
signal. We farther filtered the noise that the hardware didn’t filter to use the mould
. maximum filtering method and have get well result. We have get of the characteristic
value of the pulse signal using the wavelet transform. We analyzed the pulse signal of
the normal person’s wavelet domain characteristic and find that between the pulse time
domain characteristic and the wavelet transform zero-crossing was that the absolute
corresponding. So we advanced the algorithm that analyzed the pulse signal used the
wavelet transform zero-crossing. This method better solved that the pulse signal have a
lots of characteristic parameter in time domain and it was complicated when we

analyzed it and being biggish error. Go on, we analyzed normal people pulse signal and
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pregnant characteristic of pulse and got a new offer for clinical practice in Chinese

medicine.

The third that we have analyzed the characteristic of the pregnant pulse signal. We
find between pulse of the pregnant hypertension syndrome and healthy pregnant have
obvious difference when we analyzed the number of 45 pregnant pulse. The difference
was that the pulse signal of the pregnant hypertension syndrome haven’t TWBH wave.
And symptom was caused by the person’s blood vessel convulsion of the arteriole
whose was the pregnant hypertension syndrome. So we analyzed this result and have
been obtained variability of the pulse signal of the pregnant hypertension syndrome. We
offered a new method for predicting early whose pulse was pregnant hypertension
syndrome pulse.

In order to make it convenient for pulse signal gathering, we wrote a program in
this paper. This program included A/D switching and between the SCM and the PC
communicated base on the VB programming. So the pulse signal can be by real time
gathering and wave form revealed and data saved. And they have offered the
foundation of the data for the fact that pulse signal is analyzed and objectified.

We were been to objectify the pulse signal once studied and make great efforts and
try in this paper. We adopt unique method both the processing of pulse signal and the
designing of the transducer. So we offer important and with directive significance new
method for the fact that the diagnosis by feeling the pulse of Chinese medicine
objectifies the research approach.

Keywords: Pulse signal, wavelet transform zero-crossing, signal processing,

pregnancy pulse
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S B RT A ABMETRE): UAROEEE. SEIREEA. B
bl G, BHEAESR/EIRE TR BSRERERAREEN
EAEB 166 X 160 fIRIEIE B S MNBUEHIES, AR AR TDSPYRE.
B AL E, SPCEOGIA R B N A H ik, REMGHT KEXHKTE
g0,

@if PVDF EdBeEEREKEBEE: RE2EES AEARITRE
BRI T IR, HRAET RN REN 033VRERS: RRRH
(SPCEO61A) it (1 34 8 B A\D 8386 RACBIMMBEIRET A\D ¥
B, BRI T, SPCE0GIA Mits s LAN#TEE: LA
B EMREES LK.

241 HBERE

AERGSERSRHAHFR, WKEEShEANONERRE RAEH
FREFHRE, BEABREHADRANRD, BEPEHRELERHLRE, F
MR SRR A PCHL, R RIFH B TEM ENEFRENFBTU
ZAHFBECPU, REEFHBMEZF R, TRF %M 16810B0 RADH #
ST, FHGEHRE, HBIADH .

ADH BT T

main;

RI1=0xffif

[P_10B_ATTRI]=rl /REIOB AR

[P_IOB_DIR]=rl

R1=0x0000

[P_IOB_DATA]=rl;

R1=0x0005 /I ELINE_INAIOA4
[P_ADC_MUX_Ctrl]=rl
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WHRAFMEFRY

R1=0x0081 I A/DEE B
[P_ADC_Ctrl]=rl

nop

nop
L_AD:
rl=[P_ADC_MUX_Ctrl] /% #E[P_ADC_MUX_Curl]#B154z
Test r1, 0x8000 I Al R EH T
JZL_AD IR, BEEFHHR
rl=[P_ADC_MUX_DATA] /&, WiEh#EmLER
[P_IOB_DATA]=tl; {1 B fid R A/DEE 755 e
£1=0x0001 ‘

[P WATCHDOG_CLEAR]=r1/EEITH
jmp L_AD;
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WHEAEELFAEL

2.4.2 SPCE061A K H8 OiE{E

B nSPMER HIHEEA STED: —MREARTERED, TERATRIS
i B—ARBTHEREED S0, TEHTRPETERF. 1 nSPMES
YU BT EE D AR & T M A 7 B W 2%/ A 08 % UART(Universal
Asynchronous Receiver/Transmitter)ti . UART BEUR (T — M2 THHEEOH
F ek SPCE0GIA 54h i 2 B 4758 W, 551 10B O PRTIHER UART IRQ
o b7 BT LA R 52 AR UART #e 1 A HCRO% BB A B2

3]
it

o]
s Tae
of—=
° T
o- n
O T
o o1
011
XD
Vee
| —L ‘I:" m
3 NI ViN
u';"t_ et 3+ oo _m__Ij—
e A OND fomld -
L P pott petie ok ] ¢
L4 + P 1)
Tu | L RiK1 LN
2 KA {miie
m;ml_&f:—'"._-"—i v AN bl
*{ nons DINS ol ERADL
i RINZ ROUT2 fniidih

H2-10 B OUESHBEEE

B 2-10 e OEEEHERE, 5 UART HEGTiE RN, §aEdiRng
F %35 1087, 10B10 E#E 232 HO G K AN STEEFRRERABTERS
M, H4%BEHE Rx(0B7). Tx(IOBIO)REARA. BiRRE. RE
P_UART BaudScalarLow ($7024), P_UART_BaudScalarHigh($7025H)# JT i 5 it
#:%, [T HE P_UART_Command1($7021), P_UART_Command2($7022) 7T LA%%
¥% UART Bfsthée, ULRERME UART BAETFHERE., RE
P_UART Commandl £ CHI% 6 « 7 ALEARLE UART IRQ I, JrRETHRH

n



WAL 2683
TxRDY 2 RxRDY {E Sk —HHFEMA. ®E P_UART Command2 H7T
1% 6. 7 SLLASGE UART Tx» Rx HHIThAE. 2 n nSP™EBERE—PFHH
5, P_UART_Command2 ($7022H) 2 LAY 6.7 ik B A 1” BHI ALK UART
IRQ. E£i# UART IRQ Wi R % ##I5, UART &/ ZETHHEM™ Ll
P_UART Command2 (S7022H) & LM% 6 . 7 {riE®hl. RN A E M
P_UART_Command2 ($7022H)# TT# 4% UART IRQ PHifRE .

% UART HHHBECEEMFA: —~HR& UART W RXES, BXH
UART 569311 (0B7: H—RRBETAMEEERHBEUET RRX, €
* (1515 10B6. 7 SPCE061A B £ITBIF B NEAINBETIE, Rk
BoEE e, i8It UART B9 RX (52, (LEZEH UART i, R4 SPCE0GIA
HaMBETEE, LA EEEHAFS PR Cul #HITRE, HAEHFH
& b2 fif RXEN ®RE % “0", {F UARTRX &1t 10B7 HH¥dE.

FHEAI4 BB H Rx(I0BT).  Tx(IOBIO)EEHMARE. BitRE.

R1 = 0x8480; I E 10B7 A I0B10 K
[P_IOB_Attrib] = RI;

R1 = 0x8400;

[P_IOB_Dir] =R1;

BRI A I IR, ERERKBERERNER, RiE%
R e AR, B R A BOR R BB A IR B D —FL. b 'nSP™
) UART €1 16 fiMBEREFTE.

BEEEEHHFSE P_UART BaudScalarLow(§7024H)y—al &/, ERATH
B REOEFEN, RIAER 00H.

HEREZEHHE P_UART BaudScalarHigh($7025Hy—a /5. BERT#
MR EENEFY, RIMEA 0IH.

UART A5 REIFHARWT:

P %= (Fosc/2)/ Scale '

o Scale=(Fosc/2y/ B 45 (Scale 4 7024H B ITEIE 8 270 7025H BITHIK
$ frE AR, THREMRERSEREFFBULREBRORE
B
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WRKXFWL RN

R1 = 0x0000; IR B B %% 9600bps
[P_UART_BaudScalarLow] =R1;
R1 = 0x0005;

[P_UART _BaudScalarHigh} =R]};
RERREETEL AR ARRLIUR RS PCHZAKERT, AKk
EERECEEENPESUMA.
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¥=% ETORTROKSESRRAATR
34 MEAFERRR

WNESFHER-FE OKMEEERERITHE, W6 5F & T
E%Wﬁ%%%ﬁﬁﬁ%?ﬁEﬁﬁ%ﬁﬁﬁﬁﬁﬂﬁ%ﬁ%%ﬂﬁﬁmﬁmﬁ
#R, EEAEEYRABE AR HFNSRNEED R, FUBERAIRT
BME. ERXFSE, MMERRANESHB BN,

AT RBR XML RN TS S, CEEHN
ATESLE. Bga®. BTHR. EPE, BERNS5EM. B, CTA
B PN S R SR B RURPICT PN, R BT, A LR A g
B7 st #R AT CARD N AR AT 24, AT T BRI EETE
e AR R R REF AR AR

D Ry e PRV EFHTEMERZMEEFROETZRE). LA EHZ RN

Y(0). %P () H2LTEH:
{fl 2
C'=L%_dm<w (3_1)

B, ROKYOI—MERPEEF DY BEEH YO SLPERNTEEE, &
AR~ DBEFF.
T EEMER, DR

) _
‘Pu(f)—]—a‘*’(";*) abeRaz0 (3—2)
Hepa BHHEET, b AFBETF.
Xt TR, DR
¥, (0)=2"PY@ k) JkE2 (3-3)

HPEaEnEg/OLR®), gk pEhy
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WEAFRTHHRL

Wb =2,y =lef ” froe G-4)
HEZEHRNA
1 1 t-b
fO=¢ I L?Wf(a, bY¥(——)dadb 3-5)
ER D FEERAOEHAA.

32 KBESPEIFTHEHFEXER

KMESASEEEMAGERRERSR, HESHARET, BEREW
BIREES TSR, BULESMTATNBEREXEEN. EXFNKERE
2R, AFSHTREROESHBHRERLRER, XREREMNIK—
AR E TR HRERIRER B T RERNRERYE, ATERED
B M RE SRR A EA S RRERMIHERFNERRR, WiLEk
NEATEFRAESLRPO—HEETR, ETRESTERHTRNAER
ANRBERERMHEE L, HESES. FRSBHEERRBHRT AR
.

321 PEEBERAEREZRERE

EREESHFATRPRATHELEE, bTFHEIEFOSERDRN,
SHBEBNEEENTK, FUT AR ARG AHTREMNERK. R0
ARARBEEETHRTA, Lp BERRESSRAETR AHFENH—HER,
EHEXWT: BEEES nn<asn+l, MEFEERRA>0Rn KEHEA

P(x), R
lf@)-p, x-S Ap-x[
T x e (x, - 8,5, +8) BIL, WIFK f(x) E x, % Lipa ).
R E— A Lip BMRE T RAMFFRIEX D, a BX, ZAPERES

B, o), ZAMFRLEX. BREXK-ATR, Effazl; BREXAF
EEEAREHAR, Mosa<l. H—RESTWE, EXa20; RHESHa=-1;
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WHERXERTFBL

El“iﬁﬁ-*‘il’-'lar<(i(ar=—%—e,e>0)n
HEREsTF, #v,e6,, A
I (5, )| S PG5, ) 3-6)
WFR x, /R RIERE s THRMBUE KA. F5 F() M Lip TS5/
BB RAEHR
log, /7, f(1)| < log, k + ja G-7)
d (3—6) XAk, MF—HES, BFa20, MEERIEEREREE j
MR A; TIMTFa®RS, BFa<0f, HERXMAMES jKEKTHE”D.
B, RN (E R ] /AN 7 S B K (B AL R e, 2 Wk PR R BE AR89 P s
AN AV R A MR R , R AR R B T K AT R R fE 5 1

RIS, ARFERENERARARTERPEETER, WATLLER LR
H. -

322 MEEHEBRXEEEBRTENLRASER

RIECL B, BN/ MR R AR R (5 ST k. RiE
HiEmTF: 1. BJ=5, AR (3—6) MRMAKMBE THITHE: 2. REF

AR BB KL 3. ﬂmitm'-%%%@ﬁﬁnmmrmm

BETF I, Rkt A L. Hh N AR AR, X, RETROBAE
ATEEES R 4. NTFREY LOBMURKES Y, RITHATREE
B LSRR AR AR, BT R MEAEER, FEREY, j<JER
T EAEENRES LR RETERT:

QRRIE Y b x, G5 WAL K xR x, o x, X0 RER 1538 558 x R x, B LAY
ERABERR ) ZABE. OV e@,n) EMxg=x BW, /)5
Wz,f(xo)ﬁﬁ*ﬁlﬁlmﬁ%ﬂllx;%xo%ﬁ%%%ﬁ. ERFFIXA A, WLy, 55 R
ERPAEAHNBEER, EGCy) PAFSHAPTHORAER
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WHRK P FAe X

I, £ G|~ £ S W S )| S 5)| B, € (6 ) s T sy o, M A
2 sign=0; OB x, N x, EEA, # 5, UGN x, KFHE, B4 x Hx,, B
f G R B 2, B — A A% (xy, ;) (RE 3 sign=0, WITERFE2’,
j <~V LRI AR (s, %) 2SR, ERU MR, ERREY . OF
BRI AP, WREE®,L), (5) . A (55070 ) D SR A
MERRBTR, FREUEAMNARE LS. 5. MAZHREEE AR
RMBEAEERES . WHGHR KBS HE mEG-D.G-2FR, BRI
Eih, BARKE RIS SR AR AR R BT M.
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33 MEEBRRBKEGESHITAE

o REF RS AR F A IO kBRSNS R BARERS, U
RWEHHESE, BWHEMKRETHE. R PRRARETHALGS,
HERBEMEE, BHRENRBIMES, BEdERELE EHEarE
FMEEEHRBRE. B DEEREEEARTHRHERTHESRITRMS
. B, ABERCSECHZMANGSHERRTR, A30EENATFK
BESHERRE—AFOER, FARY, ZFERROHISHRES, B
ERESF, THERA.

3.3.1 EE A ARRIE A

T BB mE 33 Bk, FEREBBIEN LA F=P e, W

A8, A, BDUA. Ufs. PA, PW B, TWBH %, TW . DN . DW
. U A(UP Stroke BT EREANKEENBIE, KOCHFARIMINL
EHRER, {BOSYEGN, MHEANDKOFER, BFH “BARL". U
ROREAfE. Eftfa. TEASHATHEAZESREZ MARANRA, £REML
R I MR P RO TE AR . BHBKEEILE, AR ERAD, MBHRERH, A
HEEEAN, UANHASSERERMKEL. P AR EAXS TR Z AREX
vk, FTERBRMSHEEANMFRE, LSOERERE, mAKMEEXH,

fEM, PW Bi(Percussion Wave THOEMZ BT ARG, REXBIUHEM
M—& EF A, TANKZBOREE, RNIKAEHSERIEXE, #
miﬁmiﬂi§%0§REWM.@ﬁﬁﬂﬁiﬂ;ﬁﬁﬁﬁfﬁolﬂﬁﬁ
A L RIS SHAREU 3 P e DS E LA TR ER. EARERL
B E. OEsIUER. SRR REEHMENEE. TWBHEBIIE)BRES)
K KBEEFER. TW B(Tidal Wave #IB)RMEOE S L0, AT K, £
B, BBk M AEN R, AT SRR LR R SR
LRRME0E. DN B(ETR, Mg Valley) 2 kM X 5 ERETT XHRNR
BRI TS, FRENKBERSHE, HOREESFROTFS 54
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WKL HERIET

J3 1t 7 PR R PR S T PR SR B 3 W . DW i (Dicrotic Wave E B3R kMO
SR EYRREA, mEEMEETENELE, FRELRE, #EHER
WHE LT, MEXEHTRITER RESRAEESE, SRTHES K
EHRAEMEWER, RNMEHESDEADRE. AEAZTEL U FHIE
Hk11E DN(EIY LVET), RESNMREFRIXAHFAT N E, ©REGE [
A EMEEKE. USBU OREERE—MKERAN. B 33 firgk
EREEERAN, ERTEZEBHS, AR EEI T, ZHBLENH
BHRYABK, BADEERIE, F2ERMTEGR,

1.6

bl i L I (o H
o 200 400 (=0 o] B30 10N0 1200 1400 1600 1800 2000
Bt ] Cma)

E3-3 ERPshik A

332 PEERMHEFAKRESHIFRENXR

H_E ¥ g4 T A IR E B SR MR T KB RO &R LB
BER, BATUSEACERSMARRARAIER RS REEBAXR
Pite. KELUR, MEMEREMARNTRENERETR, RHEENARY
i B E R AR R R T TR ERFREAAD. EEEH TR
ez ZEFHYE, TREBET M RETRENBELRE, T HEFR AT
SEGLEEAHER. ARNME, MEERATZEFBAER, Bk, &
AL R DS R AT HREE S A RERTREMENSRENKD. TE
RARFRRETRUOBSAB T,
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WWFEXFRLEELR
—.  FETZEY (Lipschitz)
WnB—ERBE, n<asn+l, MEGHEEFIEHARARG0), BnkE
WA P(h), ERMEESR<h, ¥EH

| (%, + B)- B, (B)| < A" (3-8
WK £ (x) 75 55 x, A Lipschitz @ « TR ERAMPTH x, €(a,0), FHx +he(a,b),
 f(x) T (a, ) LR-—B Lipschiz a »

B, [(x)TEx, Kl Lipschitz o 92 T RRAZAMENE, 75K £() Ex,
SR Lipschitz @ » Lipschitz a 888K, RERALE; QEE—LEL. AW,
RUZE % A1 Lipschitz a $E08 1o TE— A %, T S40H RETELEN, Lipschitz
BN 1 IR £(x) 4 x, B Lipschitz @ <1, WHRBAKTE x, SR A FH. —MEx,
ARELEH ROER, ZAN Lipschitz a T8 ¥k 0. FER BN R B R 58
ZRAER, MERBIRT £(x) 7 x, 28 KR A SR R A B R BBTIAIR AR B
TENEERP, AEGRETEXNT:

B f)e LR, ¥ f() X Vredx,, MEY()HLEAEEAN, HRAn
MHRE (n HEBED, B

s olsKs* KATK 3-9
Hlog, [, f(x)| < log, K + jr (3-10)

R a 0 x, FI& BB (BRI Lipschiz 1550,

Vxedx,, H|Ff(s,x)| [WF(nx)» BIFRx, B/ NBERERRE s TH AR
{ER.

=, ABAREREZEE.

E£HEe>0, f()e PRV ERM[x,—& %] FKRE (7)), TIERR x5 +£]
PR IE (FOB, RERY f() 5, AE— ML AEDEBER—MERAEO(0)
M S8, MEERGISZARERTRSREANME.

B 6() RE-BFREMNHCETREY (BB, HlLiH

[ e =1 Jim6(1)=0 3—10)
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tWRX P REE R

HAEERL, W)= ﬁ';aexp<-.5;7),ﬁqua%mmﬂmmrmm,

o BAFIFHEBITF, o/ bEiERA.

dH(r) &’ 9(:)

v = ven= G-1n

EHi R B H T BT &1
j:w‘"(r)dt =0 [ v®@de=0

PENADMEBES, BB fOTERER a, BEA HERE R E X
A

W.,"’f(t)=f(t)*t/f,,"’(t)=%J:f(f)w“’( —ydr= a—(f*& W  (3-12)

w210= 0w, == ]:f(r)w‘”( C)dr =a —U*9 X (3-13)

m (3—13) TEH, HPERETEEE—TFREROG -MHIHEH, 5
AT AN TFESNRES, LBL, o) hEREN, TTR
Ak %% T Marr-Hildreth™ )i g4 81.

=, REESAABERRIT R AT

EHEHARENEGLED, FRAESMEERNETRERNLENFE B2
EEERRT, FSEE—TUBALFA—CETRN. BEX—HENDER
KARETEREAHESERFMHEAHER, RERIERKEES— 0 HEE
KEAZNFHL T S RNERNGHIFIE.

WO REHERAES, RidHENC A ERBEBE A
(- f)

o) = f(t)*g(t,a)—Tz [r@esp 77dr (3-15)

2

Hp gto)= Jél;?a exp(—{(—’—z-)

LTS, ERIESMEERT RN, MFRAREREEERY. tH
THtE: —ERREERE. SRSARTOREENE, e o)PLiES50
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WHEKFME X
E%, REREHBINVGHEELATE. ZRHT oW, BEREEEHNZ
B HNFHE A, BIRMEEARHK. BE Witkin B85, RO
MEE B “fRgE” Gl 34 57 Rit—FHAL T RO,

(-4

Ltk el o]
‘v****—ﬂf”

34 kAR5 HEYAE

B 34 FIREREESHIMEERIFTARRRERGRLGESH NI %K
yO(1,0) =0 t-o FEMER, BPHR“REER Yy (¢,0) N AEE o 1)
BT BRI RO R. ARG-B)RES, S ERECARERESETEE
FHEKZLBHHZHNFEHE, MEEREOTISAMETESHEER, &
B “ferE L.

1. o=00, y?@,00=0KRRHEES fO A,

2. lE o IR, go)VEEFBERNE, y.o)NERARERDOAL
#im.

3. BREMAYAHRMNER, —RERR: —ERNGEHTFORTHNSE,

d° y(t o)

BESRBATBE LR ——=04.

MELE 5 H77T 1, ﬁm%mmﬁ%m—mmmﬁ. ERBRESPE
EWRELGH, RECEANSHRBESARESPARELEHERUOIFE, mik
BESTOLRRN R, MREEE—RE o, JIKFR E5 Y 0)=0MkK
B AL EGESERE o, THIERRE, WREH, EERETHRERGE
ERGEMFESRAMRENELERAGINHRLESFR.

W, MEERERELBAREHTLENEE R

Logan™WiEH], 7EdE%™ikMAMRHET, #HEFT fOTUHEHL TR
Bl {{z0 2,02, 3| £) = 0,i = 0,1, m} E—R7R, (LR, NIBEELKEHERS



(1TE e 2 T e 204 225" G
Fu O RFBEN, HTHLBARERNEFIRLBMEOLT, Mallat /08
R RARESD, FHTAMISLTAZANEML. [ 2, ,,2,) BT
BRG0P HEBHL R, BAHN

e,= ~I%‘”f(t)dr (3—16)

Emtm—w)ﬁm,a$gﬁ@f%UW%Xﬂ@ﬁ4ﬁ%&ﬁ

d d
6 =2 (*0,)e,) -2 (*0,),)  (B=1D)

BH T Tz, flz, BN LR G E.
MFZBDET, L), SFRME () nez BRI (,) nez TR TE
E?ﬁ@ﬁzz,f(t)ﬁﬁﬁ

eﬂ

Z,fin)= g€z, -z,] (3-18)

zn - zn-‘l

Z, FOBKTBATERR, TUES, Z, /() LR, ALBARERHF
(2,10 je AT RAIM, BERERES /(). B BUERARIA

eﬂ'

Z,~Z 4

n

ZfOBA2,,,2, )BT F ST

333 FRAMERBHLETARAKEESHER

TERMAMERRFEEOLITAOIERMKAESHRELS. &
C, =W, |\W,=W', f(t),i=1,2,--N} ARk IBE SO DRERRLFS, REC, WR
W,>0,,, >0, MAHW, , <0 (j=0,L--N) B, EFiHFi+jHZ@H—A
EREEAEA, BEi+jBR—MEEA; #HERNE MR AE, 0f
W,=0, WEiRLFH,

TERMNAUHARKBES M ERENT RS RRIKBESNRGS
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T e 470 e 203294
&%, ERBEFKE A REAR, AT BLADMERENE, RIEETAH
REFIE MBI ERCHE /M biorl. 5. B 3-5 Brach EH A KSR UTRUK BEl Ak 8K
HIEERENR j=1,2,3,4,5 O HEM SRR, NEPROTUESY, sHikidE
BRFHSEASNEERHOTTAAFRANEXR, Eit, BOTTLETR
RiRk R EERN T T RO UMKSE 5 1.

P N

\ U
\renn 7 -
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- Y/ ot
- BN .
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¥ A RV N
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M35 IE¥ ABEEh IS R I BB
HTF R S0, O AR T EM W FREHRAE R, IR T &

s, i W,,"’f(r)lH‘]’f&k{ﬁﬁ(ro,t,)%ﬁﬁ_\i?f%%’fi&wﬁﬂﬁﬁzﬁ. i) Wj,"’f(t)]ﬁ’z
MEA @) HNTRRSHAME, FULERM_RILNIFLS, RERXTZ
EEMRTATEREEA, i, SFARGHBANNEREIRRETLA
T BE R, WARAERE, TURAE SR ZA—EXNESHRER
A, BT eRERKEAEENRELNORE, SEUENGH L0 HRE,
MR 2ESEREHER.

STk, 7ERR U AMP AN, BERXERN, Bt EESHERE
APBETo XMRLESBLRE. HRFEDT.

Bk 3—-9) &

log, [, £(1)| < log, K + j +(a ~1)log, ay (3—20)
BYKYFE BRARESEESRE ;. FREK. BNPRERTENR




WX PRI

.

—FEﬁ%d‘iﬁﬁﬂij‘(ﬁﬁﬁﬁﬁE‘Jﬁfh*fﬁﬁ'*ﬂﬁﬁ$E:?E‘ﬁa MPBEETo.
R RS TR BRI FE UK o EOREARR A, A8 B K E O B 2E R — B ()
HFE (a,0) b, BER—FTFRER. o FREAEER, WREMISRE
R PERAER FRE-NEHTFEAR~FRREL, RAOTUALT
—RELHERKER G E—RELOERKEEETRG. —KEALT, &
A] LA A 6 4 1) adhoce $17%, BEMEE—REMRAGSOAENRME, ot
HAEMIREAET—REMMPMREA FOREY LE - RERRNEREAR
BXE, #EENMERISE Y RE L REHRGFSORERXENCE, R
RAHAEZMAMESRANTRA—RELAN. BAXNEEAEHH ChT
BEARRELERXEMERMNXR, LAEEENREFF LAHEMEE
%), BREL THRE FHMEERBRERTRARE AN ERELETER
T, AKX EE, AREIER:

RE j=L23 = RE LR = HEN N PEERIEE a,0y,a,, R (3
—20) WES, Ka,a,f . FH

log, Ial|=log2K+1+(az_l) log,(4+0%) (32D
log, |a,}=log, K+2+(a2—l)logz(l6+arz) (3—22)
log, |a3|=log2K+3+(a2_!) log, (64 +07) (3—23)

BAMFR 321 (3-22), (3—23) okt K,0,0. MBXHEKREH
SRR, WREERE j=1,2,3-J, REPEERESREFRHEK
fia, X 3-20) HHEMRRENEL S, BHERME P _FEXE, BEXX G
—24) P E(a, ) Be/DEF, X ER=ADHERE.

3 - S
E(a, /)= (log,|a |~ log K - j«-gz—llogz(Zz +0?)?  (3-24)
1

B KESHTRESAEE.
ExEWES, TETLTFEE, &R HERER.
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WHRXFRLFEIEX
BRES FOERRE, RAREEF o . BRRARKE N,
HANBEBW, Ot AMBEAM, BATRREEN E A, LRBEKE
REFHRERE S, A FARN P RERBRAE, R G-9 B
W, f@)=8,=KQY (3—25)

W,uf )= B = K@Y (3~26)

M EEAANR TR B
log, B, =log, K - ja,
log, B, = log, K ~(J+ ),
#iZlog, K
a=log, B,-log, B, (3—-27)

B R R KRR TN U Af P At b le, RS =3, Bt 3
-7y, Bk Rm %%, mamll pammeg ek, gekRAR

—24) WLMEHHTFRET %, Bl U AR P ANTLRE.
W 3-5 B, IR P00 E % ARGS(E S HSRIE S /s xR D B R A0t
F A, BT RARAEERTE T A AR X AR A IR, RIOIRE
30 BIERTE 20—25 Z RIRERENKIEEE, LUBRKSER, HikSFUR
MG ERA M AT, ARHSTEALE, ATHEERA, RIMRHHERN
HE, WE3-1FR:
U-p U-TWBH U-T U-DN uU-D u-u
B 89.145 195.936 330.573 531.610 602.541 957.256
HE 1.0e-1*
0.5t1 0.284 0.350 0.008 0.014 0.780
Fr1 EREARBRHLARMAENSHERTZ
HEUANPANZEENCNTRATO EMEEHREHNPRABLUR

fp antmmslol, mRES3, BhEas %, gam il s
i Ko Ko, @K AR 3-23) TUEHHFRET T, W 32 HiA
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Ut PHA Us#o PfC K
2| 7.510 13.524 2.524 2523 0.228
HE 1.0e-003*
0.356 0.054 0.695 0.694 0.360

#£31 URARPABTSN

B EEMEETE, @EANRSHEETK, BT UUREHE S H 5 B 5 5
B, MAKSARAMEEROHESLERBLRERN BAISARET

AR 2 H AR 1L
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EFmE ETNREREERIKR S

4.1 FHERKEFIEX

HEPEA ML, ERANY: AE, WEFN, MAZHTEM, &
W, WinEER. #EZFA%, aFTRAEK, tBTETH. ALHE
28, R, HRUBHWELK. MkzH, EHHNRESRE, TTE
F BT, —H: B2AYT, QA=W REKMzTIE, £00K. Z9: #
REBABLEA, AW, X R BRREW, B8R, UMER. =9
AR, SEMTRME, ANRBKELIEG, EE, TR, @A R W
k. WY FREETA, D3, 2%, BRILTREAE, FAHEHIE. ¥
Bl SRR R AEERL, UARMRRNH.

BEANERY, ATERNMIEKRTNEE, EREFENSHEEN
5T, OGNS BENE REYRETL, LAENL B THITHIE,
X EH LB S NHFEM RN A RAER, FT #ZLEEEm L
RetfBIRENREER, ALHETREERKE.

42 WREBRIER T FRRE

BT AV RKEF RS R ERREER, RINRRREMEAETY%
SO AR TR, BAUEE 45 FUERMAR. Jo 20 BN, 20 BIZ
RAfE20"w-36"wZ [, 5 5 PRmAEESES: Fa TR 27 &, K
KIS B, B2 %, PHEEA M w. KR LN ER KT R
Bk, BebR AR, B RS RE D [0
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e UA:9°S

| T A W T N

TN 250807 &, JElE=a
#. = Z 0 40 FlEEKE TS

ST EIE & SRR S B BT S, R IR
RNBESRRERESE.

31 BTER (I R AR I AR M R i B AR T HAT AT, DMEREFETHEDE
biorl.5, REXN j=1234M 5 TRk,

P

y

e \\\ —— "\\’\- ——
: T
N RYAV NS

41 ERBMEH _HE D EES
MBI I FERSAKEHFERTRENIN, BXFFERHHEND

#1, BEABNBRE RN RS,

RTHERRK, RMNRAE 4 RETHAHAE

BRRBENTT EX R E S B TH R 4-1 Fr:

41



WHRX ST RLE T

B HE (10e+1)
U-P 511 1.832
U-TWBH 1069 2.107
U-T 1279 2.750
U-DN 1650 1.501
U-D 2001 0.908
u-u 4215 2.831
Ufa 9.1024 0210
PAQ 15.2011 0.009
Ufo 1.0329 0.826
Pfo 3.9514 0.052
K 0.3620 0.129

RO ERRBFEEH

f bR A, BEFAMKSIFESP SHM U ANERIEFARIAUfA
X, P AWK A U—TWBH XM U—T /), $HAXELEHOINEEERK, X
BBAYF, R pEREEE, EAREATRERBLRR, ERRHAN
ek, RAMERKANEXBEFRK, Bt piimfFERLR. U—TW EH T-DN
HIEFKA, HELEEREMBSEAEND, RANERKHOERRILEX,
Brhig b, BRT PEMBOHLRARNRK. BREZAYPERYHT
EHHENER, LBARHINA 40%, WoEREMEHT 20%, SEERERKIR
A, EOREHSERRE, SRRITFED R, Mk 20—28 L5 5 H S a0 1
m 20—40%, H—HH, BHEEFOEASSFEE, OEHE, DBENEER
&, TERRBEHREBRESEHE, RIEARES, RBRM. EdTHlE
BENER, ERERELZERNEARL. T, LEORRPERQRNK
W, XEGHFLRBR, KEFERE, RRHXKRE HEEPERNRR
B F IS 8 K RO S SR MR T o

t L@ i EREE SRR EAN MNEERTTAME, NALER
FACTARRBNER ST AN E, FIRIZHGERITT e SN K
MIZRAAT S0, AT A Bk BT & AL AR B — T ik
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43 RIS AR T

EREmOEEAE (ARERIE), BRFEEFO—FHEIERNE, 2RE
IR 20 ALUEE™E 2 A, WREBRARMLE. AR, FiF, FER B
. Bk, CEDREE, EEREBERT, REMBRERO—HEZH
HBIE. BEXR, BRMERERT T KEWF, HERIEFNE R KR HLE R
RERE, WKL LEFRTRAER, AT IFR—FTZHRB BB i,
HARMETR-THRROESSELGHBEHRE, EREFERENS
BAGREE, 2R MNREENERESE, ARGEE MM, aEAE. @
ERFENSBERAGOHE, MEAEA™E, AEBKIHAEX, DEER
H. BF2SMHHEE, BAFRTLEAR, HAEN, 4. F. Bi%E
ERZEALAGE, JIREMBHRERL. FOEEEESAREH D, Bk
M, se, MFEaEEEE, EOROXRSRUBRTIERARES. BTER
BERRE, SEEDMENANERECEm, ARNETRE, REKH. W
MEEERBROGR, T7RLE. LH, FEETREMKK, HERHD.
BT OREERIKEEREOI. ORBARENE, FHHLE, TR
AR R ERFEEGERE, THIRE, MALEESE. KENHRET
RERTE, SBULARILMHETHER, BILHERTR, mEHTE5HIL
BHERE, EEZWMAEHEN. HIEKRWAKKE, BOE. RaK: FEN
REMBRTE. EIHERENSSRERANTR, NS PIREER
FEARE, EERBXMANEREORALRACHRE. MEHREYFETERIT
THRACACHS, IR DB W B HRITOHT. BFRESMERKRBRMMEX
#O, NHTWERNMCEKG ST, RAAMEERTEAMTKEESHE
REF AT E IR AL, B AR50 MR 30 A B JeF R 1 ) TR REAT
5.

ERBZEFRNKAE SIS BRI, M REE TR BT
HESBIRN, FREHEANSHUE 4-2 Fim:
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¥ JiE
u-p 580 579 580 581 589 5818  1.336e+1
U-TWBH 0 0 0 0 0 0 0

U-T 1312 1315 1314 1312 1313 13132 0.1432e+]
U-DN 1670 1680 1675 1679 1673 16754 1.384e+1
U-D 2101 2110 2090 2109 2117 21054  8.503e+1
U-U" 4270 4265 4271 4268 4275 426838 1.096e+1
OUAZ 1011 998 1000 1025 1009 10.086 9.224¢-3
PAC 1485 1497 1501 1490 1509 14.964 7.024¢-3

UMC 195 200 199 198 197 1978 2.96e-3
PACT 421 429 431 427 425 4266 1.184e-3
K 035 039 037 034 038 0366 0.344¢-3

£42 HREKBFESH

Srbr ERVTA: MICHAEMRAKARLL, 0 i IR & f KB i S 5 % U—P
BK, UARKA UAPACK, RIHEHEETFE, U-TW Kifi TWBH %
MK, VWK A R AT PR, RAMRTERRPZEAMAK, )
BREVEER, MIEFRRE, SRBTEAELIDIREE, 25EREAEBRY
E RGN ISR S I 4R I 4 SR AR BT A I 2 0 4
b, &BL TWBH B EREMIEKE S ENZARABOX A, BRI
ELEA R R E TWBH BRI IRk B RIS R, ERA TR H LML,
o R i B TIUH SR8 5 — b B A
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51 KARFSIAKEEN

BEESRELRS, FEREMBERET 00, RIRH BT ER
BENMETR. ATEREMEER, BILANKGZER Microsoft  Visual
Basic6 .0 TRFXRH. FREFELWHRAZLANFONRE, LENET
Mz EEEE R BER B SRR TAE. RESE, ULABENRKERES
FHERAENLEN. FTE Microsoft Visuat Basic & H: MSComm £ 4F 4 bAK &
A, FFER R AR ORI A VB REHF DEREN.

5.1.1 Visual Basic SR/

Visual BasicR—FaI0LK. TR ZAKA FHRN T RN UL HER
F®RIHES, WHTFRRWindowsHETFHEENAHBRF. CHES¥. JCEHE.
ThEEB K, ATLLS Windowsf) S Mk FF & T ASDKAIE % . 7E Visual BasicHF T, F
AR RIERENE. FESROTHART TR, #/ WindowsH SN AR
FEOAPDE Y, LURSIAEEREDLL). A%ETHRDDE). ¥ENEEEk
A(OLE), FA¥IE V5 (ODBC). MLABR. R IT R ! WindowsHF 15 T Th 3R
X, BERAEBFENNBERERL. Visual BasicR—H+0BHNFRLIE, €
BEHMTHA:

1) AP ETEAET (AN 5l WindowsT2 -

FCHE ZRE O &M & T B E(Windows Software Development  Kit, SDK)
FRERBRR, BERAEFITESR, TERBNA P RFER T 45 F80%-90%
WEFEKE, MEENIERTRE10%20% , MVBFR-tMAT R LA, ¥
BESHOEATNELRE, BT USKEOIERERREAS, BMREER
HRE.

2) ER—ANE PR AR F R
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Visual BasicE— P EEM R EHEHNEFES. CRANRGEFRIT
Was, KEZHER, ERFAAFEERFMBAR WEAKETRMNEHE
AR LR,

3) 1 H15h &5 H 2 FF B (Dynamic Link Libraries, DLL)# A

BT HEATNEE, BEENSBELSY, HHBFETRA#E. X1
FECE AN, BXMREBEANAGEE. 4R, HATFILIMEFERZA R
¥, RONFHRYE. SHTEERBEEERERANTFHT e EN T
PR,

4) 157 2% X #i(Dynamic Data Exchange, DDE}ER . ZIEHIEmTRARE
R BT ARGONEER, SRFZETAREE.

5) i 1 % ¥ 48 55 ¥ A (Object Linking and Embeding, OLE) $&R. ¥Rk 5
B R TT UL E A B R X R LA AT R, BABEM
T, EBEMRILEAHEK.

5.1.2 Visual Basic & ¥4 MSComm

VB b fiCommunicationf2 4 AT L4 3 5 PR AP R (5 00 B AT DU IRTh A, HE3C
Gl T O R, BBOKEE. BT RTERS, £RERE A, WindowsfER]
T BB ZH ¥ Comm.dev, LLE A #RAER) Windows AP1ER BURE RIEUOBHE . B
DB R TR RSB R, LS HENS S Windows E . EERVBE
Communicationd¥ 5 12F, R BRI TAPIRE, Comm.drv3t APIER SUEAT#
BHEEAREFHER. MAVBHETERGEN, REREANU
CommunicationZ £k B #E R {&, ¥ CommunicationdZ 4 F B & #1F £ 4 5 40 W T
PATUER, KAKEATEROSS, $HENS R, ER. XEREFE
FIVB6.0HEAT ], VB6.03#RH T MSComm 4§t A CommunicationfZ %

FUEMSCommiB - 3 838 5 (% 5 R A I EH R EMSComm 214k
RN E.
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513 Fmsiesn

R AT T B, HAER S ORTLENNGEL. HPEERE
RIROSAHEERER. & OHKOS HAMSCommis #f K Commport /& H &
& . CommportB HETEMATIRE MmO 5 b1 HE Eigd, X ERBER 6. &
M “MsComm1.Commport =1’ #EFHCOMIERRE 0. EAHLEIEIE g
K BHMsCommfzZ - i) SettingtE R &, Hi&X%4: “BBBB,PD,S” X+ “BBBB”
DS EARE, KBFPRH600. “P” HHBERAKRE, NERFKR, E
REBEER, ORFHEE, SEATHRER, METRHFEKR. “D” ABHEALL,
| BEE: 4. 5. 60 7. 8, FEHNSAL. 457 LAY, HAREMENL, 1S5, 2.
Setting B ¥ 1 B NARE FAHIPLCR I E. ERATERSE H: “9600, N, 8,
17,

52 VBEFHELNR

v

SEFEAEOTER: BEHOEE REERRE, HXEFERE,
MEEBENSASHETME. THRXSHEHERBTES, B TERLM
PLE T REE, LAY AMSCommEs 5 T AT & D@ {F, MSComm
B put SOuput?i A B, 2RI N BT OMMASH L RE. LOAERN
TRNEFELEHNS, HEREMSCommiZEYE, TH®HD, LENERT
PMRIE—AERF, TAHKEIE, BRA/DHE, Hidsehka, K& LML
PUMAG PR, LA FANRRERE “2” BFOT:

Pri\:ate Sub Form_Click() ’
Timer1.Enabled=False
MSComm1.CommPort = |

MSComm.Settings = "9600,n,8,1"

MSComm.InputLen = 1

MSComm1i.RThreshold = 1

If MSComm1.PortOpen=False Then
MSComm|.PortOpen=True
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Private Sub Command1_Click()
DD=0
Timer[.Enabled=True

Private Sub Timerl_Timer()
Commandl .Enabled=Faise
DD=DD+1

if DD=12Then

MSComm.Output=Chr(1)
TRAEHE RN EIRESA LABAZ X F, AR A R AT 5E
0, ESEASRRELT: |
MSComm]1.PortOpen=True
Private Sub MSComm1_OnComm()
Select Case MSComm1.CommEvent
Case ComEvReceive
Ch1$=MSComml|.Input
Ch2$=MSComm].Input
Ch3$=MSComml.Input

End Select
End Sub

LA HUEAKIRIE, FT 0B B 0058 m i b 3% % BB 7R,
REBUBHERTF R RENANABOTEAR: SFERORE, X
HELE. BAEERE. SR ABNIASHBES M, TRTRERGESH
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LRE

AT MK S BRI, BALHAIHERTTHA, —HERRAER
RGN, XEREESERLMHRALR: F—RRAMAURGSLEK
R AMKBKIS(5 BT, REKEESHURLNERRRNE.

AT BB BRTE A RKBESORERE, BAELHERR
5, BRSBTS, R T
Pk R BT T — B IERR

ERBE SN, FRAMEERDE AN EENERAKBES THE
SRR, & RRY TR A R AT SRR M S A
MR LA . TERCRERE EXTASPISE IRBR IR AT T 2007, RRIL SR R 2
AFEMIE S HTWBHE R EEX— BN, MiE LS HE, ERikd
in RRATWBHE, ™ HEILERK D R GER .

SR, FARRESLEER, MERRKEESS, RRRRA R
AR, M RER, DERRARNEBIHESE, AHBRFNA
R, B-HERHEOATHE. 9%, XRGHTOMARRNSE, EE4
(it R AR R A AR E N FE, §RRERIRZ MZ R BT E,
EREAVEE, BRIt REMEANERTARN, MTakeLE
SAEATWBHEA AN HERRRIEHMBIR, M TFRERESFRtEE
PTWBHE R M A ER Tt — ST ESEHTHES, TRELT
KEMERAMEFEL, & COFRR LN FERS BRI~
HaumEAnITE, UREFERKZHKRE.

50



WRAFMT R

SE 3k

(1] *E%E, KizM], b ElREER R, 1979,

[2] #HittAk DHARPERSFFRIMIET:ARIAE LR, 1986.

[3) BELFPERLSEM], RiEFZERHRL, 199%.

[4] Murray WB, Foster PA. The peripherat pulse wave{J], information overlooked
J-Clin-Monit,1996,12(5): 365-77.

[5] LY. Wei et al. A New Scientific Method of Pulse D|agnosns[1] American Journal
of Acupuncture,1995,12(3):205-210.

[6) Urquiza S,Desimone H, Goni M,Introzzi A, Clara. F. Prediction of human arterial
pulse wave shape changes in aging and hypertension [J] .Proceedings of the 3rd

Interna tional Conference on Computer Simulations in Biomedicine Jun 21-23
1995, 131-135.

{7) ORourke MF, Gallagher DE. Pulse wave analysis[J]. J-Hypertens-Sul,
1996,14(5). 147.

(8] KEB.AKSH2HEROIFNARILFEPEES&RE,1993,13(5):
276-282.

[9] Hoeks Apg, et al. Non-invasive measurement of mechanical properties of

s arteries in health and disease[J].Journal of engineering in medicine,1999,Vol 213
no H3: 195-202.

{10} fFE‘%—"ﬁﬂéﬁ-ﬁ%%E’%Iﬁﬁ%,l%&l-s.

[11] T.P.Frank. Preview of Abstracts Frontiers of Engineering in Health Care[J]. IEEE
Trans, Biomed. Eng, 1981, Vol.28, No.8, pp.577-601.

[12] BBE 4K APEKESBMLE | R ILAER R, 1993. 10.

(3] BEE EBH. ﬁkiﬁﬁ&ﬁ‘ﬁ%ﬁﬁ%&m FEHEST #WAE, 199, 14
(1):18-21.

[14) ERR, E3H, 55 & ZMC1 2RSS FRM T ARKEFX U EENA,
1999,11(5):2-4.

51



kAT E LY
[15) ERMMERALEBBESRRE LR AR EN EVEZTREER
,2002,19(2):329-333,

(1614 M 5, F 7.4 /5% PVDF £ Ak v BV MR RAR RILEEKE
FMBRREIR),1999, Vo 1. 39, No. 8, 117-120.

[17] T 2% Bog s i AR BBHAUL R T K% %4R,1996,22 (1): 71
-79.

[18] H0k% B M X T AR OEMGEED PEEMEZTREH,
1986,5(2):20-23.

[19) REAS BBENEE AR ISH TR ASDRBREANRS MR PEE
WEE ¥ TF2%H,1987,6(3):168-173.

[20] Chun T Lee,Ling Y Wei.Specttum Analysis of Human Pulse[J].[EEE Trans.
Biomed.Eng,1983,30(6):348-351.

[21] BEHR =% BB ST 5 R EE X ]8R E, 1982,31(4),359-367.

[22] C T Lee,et al. Frequency distribution of human pulse spectra[J]. IEEE Trans.
Biomed Eng,1985, Vol BME-32:254-249.

(23] A% EHE PEKSESHERE RN 70 ER X% %#H,2003, 10,26
(10):47-51.

[24) BFFEHE TR EEPMREREPERZRESLBEPHINADLER
KR, 2003,26(1):66-68.

[25) Ko ERAETAERENHRESSERR Y B EERESLE,
2004 ,19(3):323-328.

[26] S04, 58 R EAFE R I MM E R AT H B0 E R AW 52,199,
11 (2):88-102.

[27) K &BEHEELOERRMA)L LETKFHIT LI, 1983

(28] Tt HATFERSHI B HIEALLEPAES SMSHTERS
W E,L1983.

[29] Kawai H. The piezoelectricity of polyvinylidene fluoride J App Physics, 1969,
8(6): 975-979.

[30] EF# PZT/PVDFERH A MBI EAEETRD]. KFEFEBEREK
A L F LT, 2001:82-92,

52



WHRASTMEFERY
[31] ER%E A/ X 2H PVDF ERBERNEERRIFILARLD. E
B 5 ,1999,21(2): 122-126.
[32] Ramon Pallas-Areny, John G. Webster, 7 {6, R IFE £ R BRESHTM). 1t
R K2 s, 333-338.
[33] Analog Devices. Low Cost, Low Power Instrumentation Amplifier [DB/OL].

AD620; http:// www, analog.com

[34)] 5454 5 M 1660 8 HUA A EREM]. e M EMAR K E IR
#,2003:1-55.

[35) HIE % HEM HE KHEET MATLAB REA T E R —DEMHTMLE
F AR TRRF R A,1999.

[36) ANTONINIM,BARLAUDM. Image coding using wavelet transform{J].IEEE
Transactions on Image Processing, 1992,1(2): 205-220.

[37) Yong Rui,Thomas S. Huang. Image Retrieval: Current techniques, Promising

Directions, and Open Issues[J]. Journal of Visual Communication and Image
Representation. 1999,10,39-62.

[38] RELZSETHRATHENHESHE S AEIFILA R YEL
#1,1994,29(4),441.

[39] Momh J, Rizy D T. Application of Wavelet Theory to Power Distribution
Systems for Fault Detection[J]. USA, ISAP’ 96: 345~350.

[40) ZAHEHPERRHAM], Ll LHEPEZRDIRE, 1991

[41] Mallat S. Zero-crossing of a wavelet transform [J].IEEE Trans on Information
Theory ,1991,37(4):1019-1033.

[42] Mallat S. Wavelets for a vision [J].IEEE, 1996, 84(4):604-614.

[43] S.G Mallat. Characterization of signals From Multiscales Ed -ges NYU[R].
Computer Science Tech, 1991. .

[44]) Yuilie, L.. Poggio, Tomaso A., Scaling theorems for zero crossing[J}.IEEE
Trans.,PAMI-8,15-25,1986.

[45) A.witkin.Scale Space Filtering, Proc. Int. Joint Conf[J]. Artificial Inteil, 1983,

[46] Logan B. Imformation in the zero-crossings of band pass signal [J],Bell Syst

53



WHEXSPTMEFEIEY
Tech J,1977,56:510-530.
[47) Gu haihua, zhang song Qiao ye. A study of maternal hemodynamic change

during healthy pregnancy and women with gestation hypertension{J].
Bio-Medical Materials and Engineering, 2006,16;77-82.

[48] Alcazar, Juan Luis, Laparte, Carmen, Lopez-Garcia.Guillermo Corpus luteum
blood flow in abnormal early pregnancy[J]. Joumal of Ultrasound in
Medicine, 1996 ,15(9);645-649.

[ 49] Griffin,David, Teague,Mike. Blood flow in obstetrics using doppler ultrasound[J].
Journal of Medical Engineering & Technology,1988,12(3);97-105.

[50] BE&, THEXMEE. REESHRRARNER SHEREZMKE S
HHAD]. PR K2R ERFE), 2000, 36(4) 449-454.

(51 | MR, BEAOLESESE, PROBHMLEBOL). http//www.zgxlnet
[sexlore/ysyy/rsgxyzhz. htm,2005-8-27.

[52) A.Voss, M.Baumert, V.Baier, H.Stepan, T.Walther, R.Faber. Analysis of Intera
~ctions between Heart Rate and Blood Pressure in Chronic Hypertensive

Pregnancy[J]. Proceedings of the Second Joint EMBS/BMES Conference
Housion TX. [C].U.S.A. :23-26,2002.

[53] V.Baier,M.Baumert,P.Caminal, M. Vallverdu,R,Faber,and A.Voss, Hidden Markov
Models Based on Symbolic Dynamics for Statistical Modeling of Cardiovascular

Control in Hypertensive Pregnancy Disorders[J]. IEEE Transactions on
Biomedical Engineering. Vol,53, NO.1 January 2006.

[54] A.Voss, M.Baumert, V.Baier, H.Stepan, T, Walther, R.Faber. Linear and nonlinear
interaction analyses of heart rate and blood pressure in pregnancy induced

hypertenston[A]. Proceedings of the 25th Annual International Conference of the
IEEE EMBS[C] .Cancun Mexico: September 17-21,2003.

[55] WA, F8 HEM JAMES KB OHEXERASNBNEVES
TREFHE12(2),162-164,1995.



WHRAETEHEHEL

B OM

AR R A BT B R R (1 ot R BR U RHE T SE AR o
=4k, BTREMEIE, $IREFEFHHSATTRAMRL, XHFNE
By, HEEERT, BXBREFATTLAENES, EREHFFHERATH
HERHHESTRAMRSE. B, FITERLHEFSE. EHERMA
BARE, RERFOSLEMERERAHLH, EELAROIMBTERL
TR MBS B M SRR 2o !

EREFAD, EIEMHTEANEATE, EECERETTEROES
R, AARERBEHRRRANE, LRETLSRETRNIER
BT T HRNESRALCKED: EERKEEEORE, ERENREM
FEAHEDEE—ARERMEFHARARSE. WIRSHANXF, EH
WhER, BEK. TRALMASTTREXONAL. ik, REMNFRTRE
HE!

EEFFERE, THE, AHB. BFHAFXEESTESTTRIEN
.

55



WERXEMEFOR L

Lh

BURF A B R R FRIEL

+ SPCEO6IA ZEBTIRLRHFHETHAR,PEEFRE2004 #F 8 A8
37 #3:39-40, % — 1 &.

. PVDF [Ed B SR 0T & B REM 2004 7 12 A, 17 £ 4

11:689-692, FE =fE &.

KNG ETRITAMTTERREST DAL 2006 F 1 H,58 27 %%

1 #3458 —1EH.

. BEFE RN ETDEEE,2006F 2 A5 27 B5F 2 1:85-86, 8=
&,

 EFAEEREFARMOKABES A MREXEEZ IR CRAE—
&,



	封面
	原创性声明及关于学位论文使用授权的声明
	中文摘要
	英文摘要
	第一章绪论
	第二章脉搏信号采集系统的研制
	第三章基于小波变换的脉搏信号处理方法研究
	第四章基于小波变换的妊娠脉象分析
	第五章脉搏信号采集系统的软件设计
	结束语
	参考文献
	致谢
	攻读学位期间发表的学术论文



