MMSE Estfimation
e Pro‘aaki‘i"y 1S Also an excellan+ 'Foun&a.‘l'io.n -Por makir:.«)

in‘P&Mno% ‘Pr'om Poﬂ'?a\, noi$7 obse,r'uo:hons, Tk;s 1$ known
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- Ex: Ié&n'\'i'l:\,iné the model Pe\r‘a\me,'l'e,f‘s of an aerial drone
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° Reca“ ’Hﬂod' we use,c!. ‘Hne, PPO\aa\riln"l‘y 0+\ ecrror S O
medsure  of PerFormance, for  detection.

e 1n MOS-l— ZS'l"\\m&ﬂDn Prolem S, our &S"‘?mad" e )?(‘(> Wi " never
be md'\«, equal to X. In these <6 .‘n:js, P, = IP[ 2 (v) # X] = |
‘For am»’ C‘f\oice« O'F e,s‘hma"‘or'. There;aﬂ‘e y we neeol o. dthercn'l'

mEeoswres o'P Per'PDManw ‘|'D wmral‘e/ es"‘?madbrs.

« In thi olo.sS, we will  focus @xclu.siue/lx’ on the me,w\-s({uaretl
ercor MSE wl\ere/

MSE = E[(x- 2(*)"] X=%(¥) s called

the error.
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e See your lecture notes Tor definitions and &XamPles of +the

ML and MAP e,sﬁma"'or‘s, which are not o,ﬂ‘ima\ for MSE.
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° proBer"';eS o{'\ the MMSE Es"‘ImoC"op:

S The MMSE  estimotor s ’ E[ Qmw(@] iy [X]
\I\Ik~1? E[anse(%)] ) [IE[XI‘(]]= E[X]

S The error dF the MMSE zs‘l‘imo.‘l'or is 1o am/
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* Exomple: {3,‘”(,('7):{%&“) OsngT/‘, Ocysl /)

o otherwise 7:,<=1J;
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O otherwise O otherwise
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Campu'hl‘ O otherwice

- Delermine  the f"esa”‘mi mean - sc[\mreal error (NSL‘-)

MSEpmse = E[(X = mge())*] = 5 (- xw(,» Fre (%,9) I dy

- SS( J_ 3?—) (x+')<\xd\/

= 1 — 61 |.(2) ~
Computes ~» o 25 |n($) 0.05




¢ ES'Hmld"l'ow for Join‘H.i Goawssian RM\Aom Vlh“ia\nle,s :
=) I‘F X amlL Y ore Joinﬂf’ Gu.u.SS:M, 'Hnen the MMSE e,;‘hmod'or
15 & lineor ‘HAmj';On o’l:' Y:

Mx * P % (‘/'/-*v)

[x] + %ﬁl (y - E[T)

S5 The mean- Sc‘u.w‘u\. errorr in ‘HI;S case 1§

Mgy = E| (X~ Rune (D] = (1= pZ) &

Var [x] = (Coulx,¥])"
Var[V]




