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Abstract

The Kalman filter is an optimal linear estimator that has

been an active research topic for the past three decades.

The scheme has become the milestone of modern filtering, and

it is applied to many areas including navigations and

controls of free vehicle. The Kalman filter technique is

matured. But some problems are still remained to be resolved.

The prevention of divergence induced by digital

implementation, nonoptimal application for nonlinear system,

and application to non-Gaussian processes are some of the

problems. This paper surveys the problems. The square root

filtering is suggested to prevent the divergence. The

extended Kalman filter is used for nonlinear systems.

And, many other approaches to Kalman-iike optimal estimators

are also investigated.
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2. % "e ( Kalman Filter )

AdHY d¥A2¥E H@-1)B o) HYmEwPyea
EAN # Ao, S 4 dsos AN 4(2-29)% Fol

Edsia, A1LA2,A38f A4 Eel 4¥I o, AyEHI L

REE HQ2-3)3 4(2-4)8h Fol Ed UG,
x()=F(t)x(t)+G(t)w(t) (2- 1)
y()=H(t)x(t)+v(t) (2- 2)

Al. 2ZE 42X§¢ At ¥EL ZEd.

A2, Az29%E wit)sh FA%R vit)e dAFZEALT RN,

I RAYEE A Q) RMIZAH 25 HAAE Zen.

A3, w(t),v(t),x(t)EE 42 FBAA} A,
R(O=F(HR(E)K(E) (1) -H(EIR(E)} (2- 3
K(t)=P(t)H(t)R(t)
P()=P(t)F(t)+F(t)P(t)-K(+)R(+)K(t)
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EH 4(25),(26)F L o AAEYHYYN HLom 2
2z ot Y del FaHAed A5 4TA Fed 3
% A A 2 7} ( measurement update or A posteriori estimation )3
4% ™3P H( prediction or A Priori estimation )§ 9 2¢ A=
Aol Ay,

x(k+1)=F(k)x(k)+G(k)w(k) 2= 5)

y(k) =H(k)x(k)+v(k) (2- 6)
32 23,

%(k) =%(k)+K(k) 4y (k) -H(k)x(k)} -7

K(k) =P(x)H(K) {HOOBOOHTO) +R(Kk) (2~ 8)

P(k) ={I-K(k)H(k)}P(k) (2- 9)
4¥d 24,

%(k+1)=F(k)Z(k) (2-10)
B(k+1)=F(k)P(k)F(k)+G(k)Q(k)G(k) (2-11)
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s gl ch. (18-20)
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3. MFT #r¥HE ( Square Root Kaiman Filter)
27 ol 4 ) d P& Cramer—Rao
AN F
2 FEH% HAH Mo By,
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QAZFHAA AR ey,

2YgAdALeE

IE =
xE =

@of % ol ( word-length )2 A%+ A4 u
Nel¢ dole ¢ ZHsdor & Hold,

Aoz A¢ HEeld $AAAF A A MHS

Al 4F( double precision )& A& AT {FEFRAFAAS 4%
shAak,  MF 2 HE ( square root Kalman filter )E %ol
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oA E 2 Choleski®# s ¥ ( decomposition algorithm )ol <} &
Ho, MITITHLEE 44dE dHE 94 Y9 Folg S
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RSS( root sum square )W A
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gzt dygd Afed HHYE Jdeds TRUYE aldy

Alzde dedsd 24¢ HANE 4 E8%A J=d,

Je AL
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Ayl 4%H( perturbation method )& A d8Y

( quasilinearization ),(69) =283 24 348 H( stochastic
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gy = o8& FHe
Aedesgg E o,
242 4
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B, oW WL
A4S GFjAdEe Ful

Azdol doelrle o
a Arddss FAdeE FAo
Aok oo, (82-85)
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e
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5. ¥ggwel ( Adaptive Kalman Filter )
wAE WA A
HE87 d LRTRHEE
T ¢

A
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o A 3
AR LY
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dFdgA 4l
Azgs Aol Wl A%
AYHAAAE el
#e, A% A2ox Lel
el HHd HEHA YA nAF WRAA SR

F3 HFBE AWAAALEE

ol A o A 2ol
g 2E A$E A&xdo dad
25 AFATEET

>

2dolold 2 Fd4del fNE HAY
dA FHAY HREA WG
qg Wl 4ws] Z 2YeoxE

WAde 4+E HAdsSA Ao,

Hedort

ZhdUEA A HEHHE

2gsE wHeZzH, 2z EFHe Axddeid FASAG
Ee 2woE§ AHNz YIHETF Hx pHEgR AA
A, (95)
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e 477 AW g (106-111)
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a2y ZbE e dAZTHFEH AL wYsiE 2 Ze
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