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The Innovations
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The Innovations
:innovations < yxi °
g(n)=1z(n)—Cx (n) (6.1)
=z(n)—2"(n) (6.2)
b 2(n) sadline 3l LMMSE (o 51 ol @ be 27(N) Gy o] 50
: 77 50 oolasuwl

2" (n)=Cx (n) (6.3)
aSCyl 4 azei b
z(n) =Cx(n) +v(n) o )
z-(n)=Cx"(n) +\7(n)} ~V (M =E[v(m]=0
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The Innovations
:iNNovations o wsus wledbl ©
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:Orthogonality -
Ll Sgoe Blualine w INNOVaAtions
E[e(nz'(i)]=0, i=12..,n-1 (6.4)

Proof : E[ £(n)z" (i) | = E[ (z(n) -2~ (n))z" (i) ]
=F [(cX(n) +v(n)-C& (n)) 2" (i)]
=CE [(x(n) -5 (m)7" (i)] ~E[v(nZ"()]=0  (6.8)

Estimation Theory 5
by Dr B. Moaveni

z(n)=2"(n)+&(n)

The Innovations

:Uncorrelatedness/White Noise e

Ele()e' () |=0  i#] (6.5)

Proof:
E[£()e" (n) |[=E[ (z2(i) -2 (i)e" (n) ]
2(i)e" (n) |- E[ (2" ()& () ]

= E[
:E[(z(i)eT(n)]—'_ZlAj(j)E[a(j)sT(n)]:o (6.14)
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The Innovations
dodimd Slaslive SleMb! Jolee wledbl g9l> iNNOVaAtions ¢

{z(1) - z(n)}: Linear Combination of {¢(1) --- &(n)}

:Orthogonality -
ol Sg0e Wlualine w iNNOVaAtions

E[(n)z'(i)]=0, i=12,..,n-1 (6.4)
:Uncorrelatedness/White Noise -
Ele()e'())|=0  i#] (6.5)

Estimation Theory 7
by Dr B. Moaveni

The Innovations
LMMSE puosi
k3 ple 5l gl Azl (ylgne &
&(n) =iE[x(n)eT(j)](E[s(j)sT(n])1 £(j) (6.6)

‘LMMSE _.: f)’l.g VETaP
&(n) =% (n)+E[ x(n)e" (n)](E [2(n)e" (n)])’l en)  (6.7)
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e(n)=z(n)—2"(n)
=x(n)—-Cx"(n)
£(n) should be zero mean white noise |

(6.28)
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Time-varying State Modeled and

Non-stationary Noises
toboy b o cdls Joo @

X(n+1) =d(n+1 n)x(n)+T'(n)a(n), x(0)=x,, (6.29)

s(n) =C(n)x(n), (6.30)

z(n) =s(n) +v(n), (6.31)
Add Solai jul polro pilgd C(N) g T(N) « d(n+Ln) &
Ea(i)e (1)]=Q()sG - i), (6.32)
E[vANVT(1)]=R@)5G -]), (6.33)
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Time-varying State Modeled and
Non-stationary Noises
Ol & ke i 5yt yiled (a5 @
Measurement Update:

K (n)=P~(n)C™ (n)[C (n)P~(n)C” (n)+R(n)]’1 (6.34)
R(n) =% (n)+ K(n)[z(n) —C(n)k’(n)] (6.35)
P(n) =P (n)—K(n)C(n)P (n) (6.36)
Time Update:
X (n+1) =d(n+1,n)X(n) (6.37)

P (n+)=®(n+1Ln)P(N)®" (n+1L,n)+T(nN)Q(MI" (n) (6.38)
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Time-varying State Modeled and
Non-stationary Noises
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o=|12 04 03|, I=|05|, C=/01 01 01
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Q=4, R=diag([80 66 25])
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Time-varying State Modeled and
Non-stationary Noises
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Q=4, R=diag([80 66 25])
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