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— ~ I A R HB T 2B B R BF (Adaptive
Real-Time ) # #&--F 2 J& /& ( Vold-Kalman filtering » VKF )
bk 38 e 0 UL B 25 788 (one-step prediction);E B
KA B 05 (real-time) & F R & 3 3% 0 38 AR AR H B R
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=~ X #4E-F 2 j& & ( Vold-Kalman filtering > VKF )
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( Vold-Kalman filtering » VKF) M=k i& st ey &4 F 2 X
( structure equation ) y(n)=> a,(m8,(n)+&n) $1 F H# F 2 R,
(data equation) V°a,(n) =V/:E(jn), s=2> B ETEER
¢ # 3 (Kalman filter) B A B — & K 84 £ F F £ A (process
equation) Am+D)=Fn+LmAn)+Zn) $ & Bl ¥ £ R
(measurement equation) y(n)=B(n)A(n)+&E(n) » R1E BAT
# A — B 5 A R)(one-step prediction);g B F A AF:t H >
FEUARB—RERBRMLBERIAF P2 ywh—F
RIS Z () B —TER EIERZABBALLEER 3% O(n)
B — TRk Z BB > 3% dn)Ad— FRME IR T HEAHE
EALIE R K Z B RIMIR » 3% wi(n) By — 3o AR 1E 5%
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PRl A R HREER
AMARFAZI T A ABBARFZREBZ AL
# B 5 R ;8 (recursive) F X EH » T EpiF A E 83
REMZEMEAARRAE BULEATELAEARMR
BpEF & H 6918
MEABAZ T ERRARE o hE-FEE R
(VKF) P& RIEHE T kA KAR0F > B F A F R EKRIFR]
BRI 2R ABEEEES X BHREZAFIKRZ
e B 1% > LAAT i 45 4 #2 K (structure equation) #2137 &
#7 #2 X (data equation) 2T~ —ERAHEHLK > £
BEMZERER SR Y LR B M2 R -
AT 3 A %5 89 2 B % 78 ] (one-step prediction);E B ¥
G(n) = r(n)F(n+1,nK(n,n-1)B" (n)[B(n)K(n,n—1)B" (n)+ Q,(n)]
a(n) = y(n)-B(mA(r| y,.)
r(mWA(n+1]y,) =rmF(n+LmAn| y,.,)+ Gna(n)

K(n)=K(n,n-1)—r" (n)F(n,n+1)G(n)Bn)K(n,n-1)

[ ¢ r2(mK(n+1,n) =r(n)F(n+1,))K@r(n)F" (n+1,n) +r*(n)Q,(n)
By PMFRARENERL TERAT
- % # (Definition ) wiE
(Variable) (Dimension)
A(n) B P} n B Z PERIRIR K A& (State at time n) 2K by 1
y(n) BF R} n 0% 2 & R#3E (Observation at time ») 1byl

F(n +1,1) B n 2 n+ 1 Sk (Transition 2K by 2K

matrix from time # to time n + 1)

B(n) B¥ ) n 85 R4 H (Measurement matrix at K1 by 2K

9



200925559

time »)

Qi(n)

B on BRAEARR ZMZ BHMER

(Correlation matrix of process noise Z(n))

2K by 2K

Or(n)

B on syEFE RN {(n)X B BMER

(Correlation matrix of measurement noise

¢(n)

1 byl

A+l | y,)

ENERHE V), ¥Q2), ... Ey(m)PBEfn+
1 8% 2 4% 8] P R 3R 5% 4K &8 (Predicted estimate
of the state at time » + 1 given the
observations y(1), y(2), ..., ¥(n))

2K by 1

A("U’n)

A F AR (), 12), ... B y(m)nER g
B Z 4% R P R 5% K A& (Filtered estimate of
the state at time » given the observations y(1),
¥2), ..., y(n))

2K by 1

G(n)

R nefx k23 3% (Kalman gain at time
n

2K by 1

a(n)

B f nifx # 3% E (Innovations vector at
time »)

1byl

K(#+1,n)

BEF n+ 1 B4R R IR K B8 A(n+] | )
% £ 2 B 48 i 4& ®(Correlation matrix of the
error in A(n+1 | y,))

2K by 2K

K(»)

R n BRI R AR E A (n | )R £ 2
B 48 # 48 P2 (Correlation matrix of the error in
A @lyn)

2K by 2K

r(n)

B5f n B2 & B F (Weighting factor at

time n)

lbyl

RBRF 2 A HRRE > CEBAEZ AR
BERATA R I BB RZI F kR Bl iik
g $4AME— - ZRWEMT 0 RGIHSE
A8 VT R R AR B IR 2 AL B A8 i R AR IR 18 B
4 PE R 42 M2 3R > H A AR (2) A VKF BRig
# o AR (b)iB B A VKF RSk E B « 4B KA
BMIE X FAEE - M REBRMIEEH 14 9
Z3R1E 0 A A (@AM VKF kg > AR (b)i§
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A VKF frRiEspz i B~ B4t HBEL
FE RS AEZ 8 > 4o M F B F(weighting factor)
(%4 E LB A~) ~ 243 A(process noise) 48 i 4&
BE B ¥ 3R 38 % . (environmental noise) FiE X B E X
a5l EATIR -
DT RA—fAMERRERAFAZ Y EBALE—H
%) % #.78)3XF & (transmission system test bench) ¥ &L
REZFHME BAFSEHAKARP &AL RER
o W AAMRER - HESAARFERERY AR -
F oAk ER B AAMARE 0 & d FTHBARE 0 R
R —BAAARRREZDOSP) EMRE  FEHE N
P RlA AR SRR IFBERTEE > &
BPTHEFR ARERBTIAEAMRBZIEER
ko B RS BN B NI R Z(DSP) Lo Bp
BFHABCIRER ) L5 P RABT R TS 5 8RR 4 S E)
fERFE AR THEAPFEEZIHR ERTHR
ERRBRUABRSH R ERALKL -
© AT o o AR R A 5B AT s
Ft |
— s RERAZFEBEANBEN > BA T ko) hik-
+ B (VKF) BrREH 5k hA A &N FRA
R R REEEZINAR ] BUHBRE IR
BEHMH EFREEKIAFE  ERFAMREERMY
TR BMARRB IR ARRE SN & Hrh — B erE
BEFhE R AEFBRIBERLEARHKE -

11



200925559

ERES LES F IR H T T N P I -PT 7 8
FZIEAE (VKF) ek ik Rk 45 e
# 7 # X (structure equation) Fv & sk F £ K (data
equation) RN AERAGEMHKX > Bk & — &7
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BB ERARREN 5 RS H LA
RREMARR  ERETRARAEEF X > Mgz

o B e EH e hE S o

AR BRAZXFTEEATRAN  EA—ZHNF
% 8% 25 (Kalman filter) M s 9L R IE H ok T3]
JEPESE F (on-line) EE BpefEER|= B 8y -

W REAIFTERRBEERE AR IEH
B B 5 R 5 A ARE 45 E 1 2k (order) s 3E 2 B,
B RRBRANWERLSAEERSBI ETHEE
BEZER AN ZBMAFRESE (DSP) L#4TH L
B BpiE H R 32 0 3 A £ Bp 55 BR T R R Bk 16 HE S R &Y B P

O BT o

RUABRAZFZEANBAN S HAETH
o FRAFRAITENEHZEE (o EHEREA
BHLH RBRRAERILELLEHE) SBALER
BEHE -

#o LF A AH YRR it T
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AMHERRAEERB B BHTEETH T ERZE

o RMFH—BAAMIERIEE (DSP) L i74p b opegiE

AR BAEF AP FETRARERIE R FREIEH -

N RXBFAFE

An adaptive real-time analyzing method for dynamic
signals generated by rotating machines improves Vold-Kalman
filtering order tracing technology to renew the algorithm
logic so that on-line computation ability 1s achieved.
Through signal simulation and practical engineering
application to verify the availability, it shows that the
e output results are extremely accurate. As such, this method
1s advantaged to estimate the time-domain waveform of
specific order signals for the operation of the rotating
machines and +to interpret the related physical
phenomena. Moreover, this method can be applied for a
digital signal processor (DSP) to obtain real-time and
on-line computation of the order signals needed to be traced

and to display the tracing time-domain waveform instantly.
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