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Lecture 8

The correlated noise
Identification

Adaptive Kalman filtering

The Correlated Noises
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v(n) and w(n): correllated

E[w(i)v(j)]=S5(i- j)

plod 50 JUSCow 99 (1 disiud ddew 3199 0(n) g V(n) &Sl & azgi
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The Correlated Noises
S a4 cpallS iled 1 Yoleo ©

Measurement Update :

K(n) =P (n)CT[cP (n)CT +R|" 5.80

E[XV] =0 —o (n)=P(n)CT[CP (N)C" +R] (5.80)
&(n) =% (n) + K (n)[ z(n)-C& (n) ] (5.81)

P(n)=P~(n)—K(n)CP~(n) (5.82)

]9 398 (e

(B.AY) alyly &y a6 b
—EB 52 (n+1) =dR(N)+Td(n)  (7.18)

Estimation Theory 3
by Dr B. Moaveni

The Correlated Noises

INNOVALIONS jI ;g5 oo XN oty dslio Uoslyd 3395 (ymodi ygliso &
: INNOVALIONS iy y25 43 a5 b .S g0d o5l

V™ (n)=

g(n)=z(n)—Cx (n)—v (n) O z(n)—Cx (n)

H((FXY) Wolao) b el i3l cpmoss dline

&(n) :\ii(n) +E[ a(n)e" (n) ] (cov(e(n)) "e(n)  (6:22)
O (n) oot s 195 4 4z g by g Jud aslien Toucxe

o (nN)=0
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The Correlated Noises

E[o(n):" (n)]=E [a)(n)(Cx(n) +v(n) —Ci’(n))]
=E[a(n)v' (n)]=5
E[£(n)¢" (n) |=CP (n)C" +R FoaReR g
L e BLE

@(n)=S[CP (MCT +R] [z(n)-Cx (n)] (7.20)
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The Correlated Noises
(VAN 50 (B.AY) 9 (B.A) (V.Y+) Aalro (o 35l b
& (n+1) = dK(n) + T d(n)
= ®(% (n)+K(m)[z(n)-Cx (n)])
+TS[CP(n)C" +R ] [z(n)-Cx ()]
;@ priori estimation) ass 4o 9

& (n+1)=®R (n)+[ ®P ()C' +T'S |[CP (n)C + RT [z(n)-C& (n) ]

Ke(n)

& (n+1) =% (n)+ K, (n)[ z(n) -Cx () | (7.22)

K.(n): Kalman gain for correlated noise
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The Correlated Noises

:(@ Priori error covariance) asss o g

X (n+1) =[® K (n)C]& (n)+Tw(n)— K, (n)v(n)

13l 091 wblgs wylee mas Gllas (guily 5995 (g yilo dx 5o

P~ (n+1) =[® - K, (n)C]P~(n)[® K, (N)C] +TQr" +K_ (n)RK] (n)
~-TSK] (n)—K_(n)S'T"
el pudles K (N) 2o 355l b

P-(n+1)=®P (n)®" +IQI" K (n)[ CP (n)C™ +R]K] (n)
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Kalman Filter for the Correlated Noises
5l 09 vl WHle (o5 illd Yol Al o

Measurement Update :

K(n)=P (C' [CP-(n)C" +R]" (5.80)

&(n) =% (n)+K ()] z(n)-C& (n) ] (5.81)

P(n)=P (n)—K(n)CP(n) (5.82)
Time Update:

K.(m=[®P (CT +Ts][cP-(C +R]"
& (n+1) =% (n)+ K, ()] z(n) - Cx"(n) ]
P-(n+1)=®P (n)®" +T'QI" K (n)[CP (N)C" +R |K ()
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o5 b 51 ool b miwamw (o2 bolivds
) Cawl Wyle Jblco Cdlbs glad dolre g
X(n+1) = x(n)

y(n) = r" (N)x(n) +v(n)
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2y SHbwl ol (os
el p3¥ (JUSw (o 50 (ool 5ild 51 gasnio o0laiwl jglido &
Wl s Olaalic 3193 g aiul ) gl (Suiliwl ples
S 3 Saed ] bl AT 30,5 o0 Ayl Y olee iy (! yo
00,5 (0 &1)1H(Q) wial ) 119 g (R) Wlaaliuo 165 (il 51985 5

(R) Cladlic 3 a5 (il 51995 i yilo e
&(n) =2(n)—CX " (n) = C(x(n) =% (n))+v(n) =CX () +v(n)

= S, (n)=E[&(n)e'(n)|=CP (NC"+R  (R.1)
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(sHyb !
$.(n) =%Zn:(g(k)—5)(g(k)—§)T :nT_1§r(n—1)+%(g(n)—§)(g(n)—§)T

n

where, Z = %Zs(k) R2)

N ﬁ(n):§r(n)—%zn:CP(k)CT
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q(n) =x(n+1) — X" (n+1) = x(n +1) —DK(n) = ® (x(n) — k() )+ w(n)

= S,(n)=DP(N)®" +Q Q.1)
q(k) = X(k +1) - %~ (k +1)

iq(k) 7)( q(k)—q)T=—s (n-1)++ (q(n) a)(qm)—q)'

where, q =lzn:q(k) Q.2

N\

= G(n)=5,(n) —%znlopp(k)qfl
k=1 ion Theory

Fati P
=Stm
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Adaptive Kalman filtering

Measurement Update :

K(n) =P (CT[CP (n)CT +R(n)|” (5.80)
&(n) =% (n)+ K (n)[ z(n)—C& (n) | (5.81)
P(n)=P~(n)—K(n)CP~(n) (5.82)
Time Update:
£ (n+1) = dR(n) (5.83)

P (n+1)=®P(n)®" +TOMMIT  (5.84)

Ry =$ () —%Zn_;cp—(k)cT

Q) =S, -3 @P(T
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Estimation of Q(2, 2) ,Jb.o dolol
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The material of this lecture is based on:
[1] E. W. Kamen, J. K. Su, Introduction to Optimal Estimation., Springer, 1999.
[2] Strenge, Optimal Control and Estimation., 1997.
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