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(R I AIE FE W TE Vp (£) 7) o HETT, SEINETE TS 91 [ JEHEE &8 93 LA KRB &S 94 K%k
SIS PR L FE YT Vi (L) o

[0050]  ECG BIEHUIFES 91 Ao HLTH 10 BllfE T, A0 H: 5 S v 550300 91 Sk HA i Szl
() I 381 P e T [R5 , R AR N TR) 7 ) b 46 2 dpe R AR >R A2 i ECG B o 11T, ECG ¢ TEHY
733 91 FRAE It A= ) ECG TR AR iR 7 1% ECG BB I BT u (t) ( LA fRIFR A “ECG 3
u(t)”) . 2RJG, ECG WILHUATH 91 [nl B JEAHEE & 93 A IE P A B ECG T u (1) o

[0051]  AFfifi &l 7 HR4E FoGEF A AERE LS WS I il B85 1) BCG BB L K 5 %
ECG P BT N 8 1RAT 5 52 M) R o) 28 2 (%) B AELY I sk B VB T I e 1 4540 » A8 A ARX
B (Auto—Regressiveexogeneons model, #ME H [AIVARER ) e if47 R4 8, BEAAL %
— %) SRR L AT P VR T IRIARE AR, P AT M A B I R T 1 o B RS 5 e e B
RELR) A AL FE VR AR 4 T A B PP ) FEUE R AL SR 7o A, ARX A2 e H T
RAVFUN R ZEVEIN A2 ) S HE AL, R Y ar it y (0 5A RN 2 0% B 2R v (t-k)
A ANEIE u (t-k) SRECHESRAEEAY (51, 2B “FE T MATLAB [ R G IRA]” A5 —F R
HOALR A A ) .

[0052]  pbAk, Ui _EIRE REUTF IR IE . 1 X AER UL BT A i AT 4 4L, 1%
RN AU JLE A 1 ECG (Electrocardiogram, 0y HLE ) ¥ TE LA A S 5 52 1)
PEAR Y A P BT o SR AL, 18 Ay AR P 0900 8 B8 1R sRvZs, A N U7 v Sl I AR R A
5 AN AH FL I8 )50 2 AT 10900 3 R 0 5 1 SR HE A RS 5 5 e 1) L AL B T
B I T T e TR 48 20 56 DA S 00 110 I 97 T P 9 T B b B 2 IR 5 14 52 i g =R
B AT 557 W [ ML B I

[0053] 2 K, M4 BT AR 21 ECG 38 7 DA B 2R 1y 1l 0 0 30 T SR J3EAT 25 1 ARX B
RS IR A TR IN ECG I A I BRI A u (t) « 3R 7~ — 5 114 2L AL 10 it 78 358 P 90 72 1 o 50K
yi(t),

[0054] A(qg) * yi(t) =B(a) * u(t-nk)+e(t)

[0055] e (t) :HkZ, RVHARHE S SE(E 2 %

[0056]  nk : 551 ECG Y TR IV ) — R 1) AR F4) . 700 S8 VB T R I i) B TR

[0057] A(q) = l+a,q '+...+aq™

[0058] B(q) = b+b,q '+...+bq ™"

[0059]  (A(q)B(q) NAFAMBALE T q 2 A )

[0060] na.nb.nk :FE HA&E.

[0061]  [AIth, FEAFMEEE 7 A0, B RTREANE 73 S, TISE A7 — R 110 S AL ) af 708 88 T

R R R EL D a, = (Anags ... va) by = (biubyn. . vby) o
[0062] e LA i 93 M4 M SR T v AR08 O 1 FE e 81 (%) S0 1) I JA o B 3 T Vp (£) W A
ECG ¥ TEEUAF 8 92 B2 R 1) ECG P TE u (t) « LLEAFEAEAL T 7T P I RS a;, = (a) aps. . . -

ap) by = (byabyn. o b)), HETE SR I AE H I AL IE5H R Y A ) BEARUR M AE B . AE
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B, XFAEZHE E FP A I R B I R B T Ll AN 4R A H S 4L N 1 R % LA
s Bz R R A HEE B e (0) o

[0063]  ZHAEE WL ye (1) AILAFRIN K

[0064] ye(t) =-X fa; * Vp(t-i)}+ X {b; ¥ u(t-j)}.

[0065]  TEHEE S 95 [MIAHAEES 94 RIEHEEEIE ye (1) o

[0066]  FHAEHE 94 A7 fifi A Sl K LI FE 3 Vp (1) SHEE PBIE ve (1) Z ZERIBIE. I
Ak, Z AR 2 T AE S R S S Vp (1) 5HEEIE ye (V) 2 ZE#Bd TiZMAEMRE I
5 BT A A Z N TR) S ) IR P A Vp (O) 2380 T RS 5 3 (8 . IXFE, 1Z S {EIT)
H BI7E T B 23R S 1 155 52, A5 B, W SR i b B SR 5 HE s i T I I AL, T2
FRE T IR BRI, Pl B0 RE T 22 R B AE A A B2 Bk 2557 W) KT 104555 1) 32 Wi
[ AR Bk 25 T IS5 1 5200 I 1% SE 00 1 I 7838 2 38 7 Vp (©) 199918 [ K 2R, Sk e s 1% 1
fELo SRS, FEAELEE 94 SKHH BT I 1) 2 JIF TE A0 v 00 afi 703 P52 1 2 8 %) S 7 i e 82 8¢ T
Vp (t) SHEEWIE ye () 222, KA el T s{E fE 55

[0067]  FEASSE 7y A, B ER AL LS IE  SOIX I 7 o (E, X A I 108 7 vt ] DL
FLAB TV o N, A7 16 IR PR 52 W0 P 3508 70 55 40 2 Y AR LUARL SR, P LATE DA S0 P 1T 70 728 58 8
TE ek 2 HE B W G DL T s AT LA IE OS2 58 A IR o 5540 » 76 AHE 2 BT Hh sk 2 S
(%) I 38 T8 30 T PRI AR 0L 5 AT ISR S T o R AL o 208 17T, L T L E S Py o 7 328 2 38
T 5 HEE Y 2 22 I N, B XL 0B T E B

[0068]  JFRAEHE 94 M\ 4 HT LEAE VI L 73 P 149 A8 38 1 Sl () I 3 P Y O Vp () B 2
I T B

[0069] I M, 47l {EL 1 94 A S W (1) I L 1o P B T Vip (t) 1) B B 26 1) 38 7 3 FH 4 o2 U T
ve(t) o RJG, FAEH 94 XMWY ye () FASZIN AT M WY Vp () (22 RE 2T i
fELo VAT T7 VAR M BR 8 , 1 m] DR G el AE 2540 R 03 S ey ofm i o 8¢
T AR IEAT 2 1 PN R AT WA ) VA ST R 71 A, FEAR S 77 A, FEX i 25
[ G T HER I ye (O JFHATHEE, (A n] DIASEE R WY ve (1) 11 B B 520
() IR FE BT Vo () (R BR 25 K3 43 AT 3R . A 7 VAt A R0l BR a2 , 8 ] LA
AT EL AR R A A e (1 BROMR 7 S0 (149 0fm 78 3 52 8% T2 1) V(1 30 AT e M 0 ke idE AT 4 (8L 1) 7
RS HAL, B8 AR T A PR, BT DIOWHEREES 94 i B D RIAT o AR AR 3 AR
53 S0 PR 100 900 T P VR T ) VAR IR AT 288 P A 1R AT e A 1 7 v A DL T s A B 2%, {H AT
DAAS P05 () it 2R AT SR, A ] DLAR e B8 30 T SE BB B BT o 4R, FE 254 (1
AR B (L 1 DX [ 0L PR 155 007 R (LR S P 100 0 T8 P58 088 T FRD V(i 0 AT 4 1k Tl ke AT
A I 772 AT AR AR DX TR B O N AT AR, Rz ddi e &t 94 A4 sl i
T LW TEAR R 3 B TR

[0070]  FFRAEHS 94 I B o [l e 1 95 ik di [l e e TR

[0071] 3 F ¥ Bl s #4095 HEAT G v I S AL BRI G FEVE Bl i B FR DL R R . kA,
PEGE VI AL 35 A A7 A 1E T 23 A B ST A i 1 Ak PR 2R &5, JEL e 1 D) A A5 780 MRS
Pl W P BT A2 L7 B, SROHH T 4 A iR JEAT 17 28 T 120 B2 43 AT IR LS 11998 [ 1
TE o A v SO R T 22, ¥ 138 £ R4x o WOl B RR LA R RR 1)
HESE AR, TPV A S 1 (R Ak PR A BRI AU B3 [ 162 2 I T 19 20 A A =4 T I 1
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FRA Yo BIAE 12 1 R B 1) PR DA R PR o 120 R v AT O VA TR A BT H ARRE T
2005-185731 5 AR o

[0072]  $RJ5, P BE & 95 Sk H 5 I s e B BTG NV B B AE (PRF) .
[0073]  Gy4hb, Y e e 0 95 A8 FH G [ e e, IRIEIRAT RSE iR (J54k) bk
M CIED ) PR e R ARL SR H e R FEE O [, AR SO0 C A ) e R SR HE e /NI P S T, g
AT B R38R0 [ R e /N S FE YO R R B, SR R 64 (JRMERL ) BB & . a0, A3 R0
i 370 [l AR iz /) 3k 5 0 L P~ 28 B 7 g o o, T sk P 3 5 24 = 0 [ B, ok
KB E . ATIE RN E (L) MBI ENEERE BLS) KitE . ZEEIWmE
(BLS) WIvHE 74 2T H ARE T 2005-185731 5 A4 o

[0074] i BfrikylE T EEMR (PRF) LLAIHEWZ (BLS) Ja , 1 FE Va5 € 8 95 &
B 3 frH E R AEE (PRE) o [R]IN, R YO B2 #1895 [n) 2 8 {5 5 AL 5 (1) FFT
IEHAER 54 F ALk % (BLS) .

[0075] Ak, FEASEHE 7 b, Hahia / A3l BLS Ab3EE 9 A] DL H Al AR A4 Bl thmT LA
BB flhn, AT LA CPU M B35/ B 3l BLS ALFEES 9, MAFAE DRI ( REIZR ) 32
ANFEPFEHAT IR T » B R HAT S v 50350 91, ECG BT 92 T HE & i 93,
FEAEHE 94 DL R R A e 3 95 I D) RE .

[0076] Uk, BLARTE A St /7 XA — [RIHEAT 17 T8 R Al 22 (1) R 3 LA R 3 g e [l 1 ) 3, 1HL
AR BH TR 88 75 R G AT 25 AR T DA e s B e R R R B e . R B LT, R A
Bl e 2 UL OHz A ZEE, (AT 180 3 B ) R BT 45 Bk 1 I 2 1) 2 35 it B4
[0077]  (ZME)

[0078]  $ETFoKR, Z MK 3 SRk A & B AS 1 st 77 =Xl 75 i MR UG R B K — R 1) 5))
VERHT UL B 3 27 AR B2 1 Szt )7 =X R 75 0 GRS R B 1 — R VB R L
N

[0079] 1 S001)

[0080] 1 S, XS A Ak S 32K R 7 R, FR A SR 1 R AR 1) S S B R AR R B AR A T Z RN £
WIS RGO FET B 53 54 A2 i) 2% B R R A FRT 325340 54 281 DSC 6 4t
FNERE 8, 5 BEAWESR R E/RIERREE 8 b ZFim, 288 dE N FET 12535
54 i th 2 H A4 7.

[0081] I S002)

[0082]  7EAHR S001 HiAF T 2B ¥ Ja , S IE VR 91 AR IR 18] 77 1] |4 235 4
A BB BT 20 (e RIRE V), 6 f K Vp (R It 3l B B AT R I o 2, S
PETE VS 91 SR HAE Ky 7R fe K Vip (199 0908 o 55 8 12 (%0 B 50 %0 S 0 ey I, 38 388 5 9 T
Vp(t) o SRJE, SEIE TG TH L O1 [ TR E & 93 LA AR 94 iy th 122 S (1) M 7t 1 &2
BT Vp (L) o

[0083] A S003)

[0084]  7EDIR S003 17, ECG I HU AT 92 #figz H MO HLTE 10 BRI B I 5 1 B KR T
SR HAE Rz i 4 O B BB ECG P E u (t) » 2R, ECG Y TEEAS &K 92 17 Y% T4k
SEHB 93 A% ECG YETE u (1) .

[0085] IR S004)

11
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[0086] A IR S004 H, Y TEAHE E HB 93 AR S IRy M B B Vp (1)  ECG B u (b)
UL FRAEAF R AEATAEES 7 Hp ) — RS 1 38R 1700 00 0 08 98 2 S 2R 1) R ke 4 72 4 AT IEAE
EAT I TR R 1 AR AR R M PR (T BETE ye (V) o SRS, PETEHEE &
93 [ B 94 i HEE BIE ye (L) o

[0087] (% S005)

[0088]  FRAIEHS 94 K H S MLt 38 B2 Y Vp (1) DAKHEE BT ye (t) 222, NSy ifn.
TR EEPTE Vp () TR Z = @i 7 P A7t B 0 25, 3 e i b AT 1% B 25 10030 40 196
{EL, AT SR HA YT 152 0 FHBOE o

[0089] 1% S006)

[0090] 1 i 0 [l 1 5 #1095 HRE ¥ [ 1 8 F B 1EAT 48 v v B AL Pk K Hh B R A
(PRF) VL A# B % (BLS) o

[0091]  (ZE S007)

[0092] U1 Efrik vl g T E AR (PRF) MW Z (BLS) Jo, 140 RE i [ 3 & & 95 &
RS 3 4t iZ B RS (PRF) o [RII, S B G BOE & 95 [n) 235 W)fE S AL 3 5 I
FFT 1255080 54 s FE w2 (BLS) o ACEFMGHS 3 2 M bt BE VS T e 1 95 SR E R
SEE (PRE) RAWEE PR IZS 2 RIXFEWCH B o T340, FRT 38550508 54 2 M by FE i [ %
SEH 95 SR B2 (BLS) , A8 FFT ALFE (1) 1352 i ML AR Az A &, Sfe T 3 B 1)l 242
FH b, R R A B w22 (BLS) 4% 5E 5T o

[0093] 1 b BTid, A% S 75 KPR R i B AR IS R 1 AR 8 ik R UL Y 22 3 A
FG ok B Bt SR HE 5 25 1 IR 5 1100 S ) (10 . 90308 30 T 1) R S Rl DA SR w22 - AR
] DAASE FH 1208 P i B R e 22 5 1B IR I AL R IR S R e e £ 385 )0 R 1 [ 5 o

[0094]  ( SEjifs] )

[0095] DL, Zx [l 4A ~ D, | A8 i 450 A AR s e g X o 8 MG AR e B Rk B 2 T
VBR] 15 5 1140 522 ) 4 I Y008 230 T 1 S Tt 48] ANASE P AR 52 it =) 8 75 9 T 45 A 2 i A
FH AT J7 725 ) M0 30 3 55 87 T2 W) L 2481, A 6T ifi it P R T ) S8 7 B AT Ui BH . P 4A 2 FAE
FH A2 B 1) 75 5 G A e B fe SRt I i i P e T R i 2 e . 1S 4B 2 7 LAAE 1R 75
FIG AT 2 B LTS R 108 1 M yiist 2 i 8 B B Ju R I i i 26 1. 1] 4C om AR
I A7) D AL YA R R T ) AR PRy Tk S T P iR 2 Bl o ] 4D S A FH ARSI it 7 2R 7
FG AT 3E B W8 T I BE T il B 7 [ i (R i 26 . 7RI 4 1 5 i e rh, P RoR
HPZIEHE (kHz) , BRI TE] (sec) o

[0096] AA Fr7R iR 2R 501 A 7 H 53 25 1 R 52 M) -2 TR SIS0 ) I 9t 1 B R T Vp () 1)
4k, 4k 502 2 AR EITE ye (1) K4k, M4k 503 2&7n th 5 12k 501 [ i 7t id B2 %
XTI ECG T ECG (t) (1) 4k, 145 504 A FH AR St 77 2 ik 75 i MG U B B R 25 T
VAR] P 352 M) 5 (140 JTIL Y8 08 58 30 T ) T 8 o

[0097]  FEASSEHEMW] b, 1 4, I8k % i S 1) 22 35 805 5 b AT 2 35 ) B sl 2 A it
2 501 7 H ) S AR M AL B TR Vo () o SRJE, ARFE 42 503 75 HE 1K ECG T ECG (t)
vk H A B AR I 90 T IR T, AR Al 2 502 7 I HE R I TE ve (0) o ARG, dE I SN
I ST Vp (0) BrE S IIE ye () BIZE Bt T A 8 43 I X% 7 3017
B, SR AR 2R 504 7~ HA R Bk 25 17 1R ) s il ) L 00 R 8 T o

12
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[0098]  ihb, 7E AN SN T Vi (1) [ 2 1R 1 552 Wi 110 S22 7o . 9008 2 Y % A 01, S B
TO [ F7 52 5. 6 (kHz) o MR FH LA HEAR FF 18 T 34 7 N SEIEE Vp (1) BR2s T MK
W ()15 40T, W LA A&l 4B Fros PRk 3. 9 (kHz) B EVE . (E2, an BAR ¥ 25 r& Bk )1 4]
)R] 4T 552 M) PR 155 00 1T 98 T 2 3 o 580 HR R P AR PRY SR T R s HH Jl S [, D) AR S e 451) w6y ot
LI B I, T ARG 2 o 0 LA Rl 3. 2 (kHz) o PRI, A P A iz it =X A 7 A
UGB, AT T 14 504 7= A R B 25 1 IR PR 352 Wi P I 38 0 P2 R IR I 900 1, R LA 2 ]
AD Fir 7R a8 B A0 K 3. 2 (kHz) .

[0099]  fnn b fvik, ¥t DAIE ik 3 A eIl T 3 AR R I P Y 1], (R AT DUTE ek ) FH AR STt 7
PR 7 B P P BTS2 L o 2 R PR S Wi, SR ASE 220 P 3 R DR S AL T P AR R 0k i Y o
[o100] b, 7EASSE it 77 X P AEREAT ZR g0 PRI A ARX B, B B2 RG] (1)
SRR (S R TGN ERRAE VN7 RS —F R ALK ), W]
fit AW B A B . VR ZSHEAY, Bk T ARX BB DAL, #4036 H FIR(Finite Impulse
Response, A PRIk Y ) A7 . ARMAX (Auto Regressive Moving AverageeXogenious, H
Bl S A6 ) #EAL O (Output Error, iRz ) #8744, BJ (Box and Jenkins, I# iy
WA &) BASE . RGPS BRI E 5 fror. B 5 2 T U R i
SEREAE . HARTEE 5 H1,A(z) * y(k) = (B(2) /F(2)} * u(k)+{C(2)/D(z)} * w(k)
[0101] A(z) = 1+a, * z_+...+a,  * z__

[0102] B(z) =b, % z_+th, ¥ z_,+...+h * z_

[0108] C(z) = ¢, * ztc, X z .. +c, * 7,

[0104] D(z) = 1+d, * z_+d, * z,+. .. +d, * z_

[0105] F(z) = 1+f, % z_+f, % z+. ..+ * z_,

[0106] T2, LRGN P SERI RN

[0107] e(k)+d, * e(k-1)+...+d, ¥ e(k—q) = ¢, * w(k-1)+c, * w(k-2)+c, * w(k—p)
[0108] x(k)+f, * x(k-1)+...+f * x(k-q) = b, * u(k-1)+b, * u(k-2)+b, * w(k-m)
[0109] y(k)+a, * y(k-D+. ..+a, ¥ y(k-q) = e(k)+x (k)

[0110]  534b, fEARSEJtE 77 AP AEREAT T 4B f 1R AT 1 P 0 [y A 2, b ] DAAN AR ik
ATHRAE FFRR 22 17 1R PR 52 0ol 1 0070 38 P T o R R 22 65 ) ] DUEUAS 6 25 17 1R 4D 352 Wi 4T . 0k
FEW T AT ] CA gy T 1A T 038 (A28 B P -0 S5 1T A 00K R 42 5

[o111] i, o m] LIS AN EATH (610 AN 5 25 1 IR 4D 552 Wi PR 0L 970 18 30 TSR 1FAT 1 S
IR . Rz fE 00N, T R YO e 38 95 A7 IR . i HL, 33 2 Y0 Rl B E # 95 BEAT e
WA SN B4 1L 378 38 PR I8 T B BB A SR H el B BR800 ) A G A, 3 2 3 L U 1
R FE BARBRAR L %, AEL R T oh 5] 8, B AT DA B Y [ i h SR R 3

fo112] (28 2 St 5 0)

[0113] &Rk A R B 2 St 7y =X i 7 I MG A R B AT U o 5 2 Sl =X
()68 75 U PG AT 56 B 1A R RSO 728 1 Sl 7 SN A5 U RS S 2 B 1 Pk Bas i
FIEHR 1o B 6 27 5 2 St 77 2k 75 i BG5BT REFKIAE ] o DL 0B 75 i
FUEEIFEEE 1A B ) S R ADE AT UL .

[0114] S e LLARYEAE I G- B m A7 i AEA7 At 0 7 P I RN AR 68 DL AR (1) ¥
A WA PR 52 M) A S0 ) R AR PR AL Y0 B B T SR AR RS 28 ) o AL, RS (RS2 4, T AR

13
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Ay T DR A IR I 38 R A B AR (3 )

[0115] S5 S 30 11 MSEIUIE TV AR08 91 HUAS Sl i M i P i T Vb (L) o

[ot16] S ADE I 11 MR BA Mt B Vp (t) (R 3 I 508 DL P SR e 48
X R AR S 2 T, SR AZetR 2 2% (1) 5 i 03 B 08 Vp () S i fz v L BT (Mahalanobis)
PEES . MeAb, Dby s L A EE B R A T AR S ] AR S I FR AR, 2R s B R 0 S I 2R U
25 (] 1D B2 5 D R

[0117] 53 JE 0 11 FEFT VG I 1 5 w8 hr v LU R B R ek T T A7k O A 6 1 i
L 732 0 1) o O R 20 AR g M P e o AR s e R 11 B e B 8 5%
[V A T 0 I T R AR R

[0118] UL, fERAE T8 BB AR I M E R S 0 o B sh b 5 AE 3 40, Ay
AT A 1L 378 3 1) S5 0 (0820 » AT R LA ) £ 2 4 4t B TR LR 2 T

14
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