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1
STOCHASTIC ESTIMATION

Numerical example : Effect of
changing covariance matrix
of measurement noise upon
Kalman filter

2
MOTIVATION

¢T0 illustrate

«dependence of variance
of state estimation errors

efilter gains

upon different values of measurement
covariance matrix @.

*A numerical example will be employed.
3
PROBLEM DEFINITION

*STATE DYNAMICS
xl(t+l) =x2(t)+2x4(t)

xz(t+l)=~4x1(t)+x3(t) sA=[0 1 0 2 (0
X(t+1)=x  (t) 4 0 1 0
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Xt =x, O  t)+E, (0 101 0
*MEASUREMENT EQUATION
20 =x el -~ =1 0 0 g 2)
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PROBABILISTIC INFORMATION
*INITIAL STATE COVARIANCE MATRIX
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~MEASUREMENT NOISE COVARIANCE
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STRUCTURE OF UPDATED COVARIANCE

MATRIX Z(t/t)

0 z

Zzz(t/t)

ZZd(t/t)

STRUCTURE OF FILTER GAIN MATRIX
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STATE ESTIMATE STRUCTURE

« Predict Equation

(t+1/1) = f(‘z(t/t) + 2% S

Y, A
(t+1/1) = 4 ) + %, 1t/ (10
L @+1t) Qd(’t/t)

94(t+1/n - -len +4
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*Update Equation

1

t+1)

(LI =Ry (U0 +h (41) [20+D) -8, (4 100)]

(t+1/1)
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(1) + h(t+1) [2(t+1) - &, (1) j

0- 100
025
01
0:0.25
0.1
0.01 k-
L l—0-107
0001 / i 4 i . I 1 | } ! i i
0 1 2 3 4 5 6 7 8 9 1011 121314

TIME t ——
VARIATION OF le (/1) FOR DIFFERENT
VALUES CF ©

' Kl:a,a'MS




12

1000 0= 100
025
160
25
61

T

T T

T

0.1
0.01 1 1 1 1 1 1 1 1 H | I i i
1 2 3 4 5 6 7 8 9 1010 123 M
TIME t ——
VARIATION OF ,{t/t} FOR DIFFERENT
VALUES OF ©

13

100

T ETTT]

T

YT

T

O.I:—
0.01 =
0.001 N U WO AN NN SEUS NN DU S N IO I
0 1 2 3 4 5 6 7 8 9 101 w2 131
TIME | ——
VARIATION OF 233““) FOR DIFFERENT
VALUES OF ©

i




6.1

15

- O~ 1o
0=725
L 0-
i 0=0.25
2 0-1073
1 { i I { I ! 1 i i L
0 1 3 5 6 7 8 910 11 12 13 14
TIME t ——
VARTATION OF 24 {t/t) FOR DIFFFRENT
VALUES OF O
VARIATION OF FILTER GAIN hl(t)
-3
0=10
1L.00
0.99 |-
0-0.25
0.98} o1
0.97
0.96 - 0-2
A /f
0_83I 1 I 1 £ 1 1 1 I !
01234567891011

16

VARIATION OF FILTER GAIN hz(t)
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STEADY STATE VALUE
hl =lim  h,(b
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STEADY STATE VALUE
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