U4 —F— (Wiener) Z1ILE—

ZRT FLERWHEORE

8. ANRY MILZBAWHBDRE
8.1 J+4 —F— (Wiener) 71 JLX—

BRETIL: 2=z +n@) (1)

X(f) (known)  |X(f)| (known)

X(f) (Unknown) |X(f)| (Unknown)

N(f) (Unknown) |N(f)| (unknown), |Nf(f)| (known)
<|N’(f)| L IN(f)| DRRE, >

white/red, o2,,...

x(t) : Observed (known)
Z(t) : True (Unknown)
n(t) : Noise (Unknown)

7>
—
—
log

z(t)?
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N—tNILDFEE

N—tNILDEE

o 2 . o 2 ) 3
[ lawat= [TlanE @ @ o = [ A ®

(SE9H)
LHS = A +j27'rftd A A* / —j27‘rf’td /) d
[([ager=sra [ anesria) a
= [ [ away [er i i
Fof t ,
=6(f=1")

// DAY 6(f — ) d' df
- /f (arrar= [ AR df = RS
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EMEREESDANRY MILIE

a(t) & n(t) BEEBDIZE

/ A(F)N(f) df = Cyn(0) = 0. (4)

HEHEBESALTOIRT MLORIZT/S TS L 0IC8 S,
SIERA

/ AY(f)N(f)df  (A()) EN() % FT THR)
= / / a* ()2t gt /t n(t)e 72 ' df  (SIEFOER)
/ /t t)n(t' / +I2m =) ar qy’ dt (fe*ﬂ”f(t’t')df=6(t—t’)>
- /t a*(t) /t n(t)5(t — ') dt’ dt = /t a* (t)n(t) dt = Cyn(0) = 0.
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ZARY FLERW-#EDRE

U4 —F— (Wiener) Z1ILE—

ARYT MILVZERED T 1 ILZ—BE ©,.(f)

o(t) = Z(t) +n(t) @zner) (1)
X(f)=X(f)+ N(f) x.x.xe0)

(5)
X(f) = X(£)®a(f) (6)
i) =7 {X(n} (7)

o, (f) eR: T LR—BEK
X(f)eC : #HERRI L
(t)  WERES

o HEE I(t) ZERENRINCE B
ZR/NBFEICEDRET B,
(RERS)

E:/ﬁ@ffwfﬁ(&

o N—ENIDOEELD

E:/ﬁ«t —EEt|2dt
/‘X —xpl @ (o

=I( f)>0

o WS I(f) > 0BDT,

Minimize E < Minimize I(f)

. OE L, for alll(])‘.

(8% (Stationary) &%)

’ E:/’)?—)A(‘Qdf:/‘Xq)x—)A(’zdf

E ISE# @, DRI
RO %, ABEKEIER
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~ ~12
I:‘X—X‘ :‘XCDI—X
~ ~12
:‘(X+N)<I>1—X :‘X(<I>z—1)+N<I>I
= (X (g — 1) + N,) (X (@, — 1) + N&,)
~12 9
= || @ -1+ NP 02

=I
+ (X*N + XN*)(®, — 1)®,
fICEY TS 0( . Eq.(4))

E:/Idf:/[’df

~12
I'= ‘X) (@, — 1) + |N[2®2 > 0
aor
9%,

=0

minimize £ < minimize I’ <

U4 —F— (Wiener) Z1ILE—

or o2 )
5o =2 (‘X‘ (@, — 1) + |N] c1>1> -0

bl
o, = X
R[NP

Wiener filter )

%)

Z[ v
(11)

®.(f) =

(0<.(f) <1)

EL, CORRTHE,
BORED FT (X(f)) BRE
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U4 —F— (Wiener) Z1ILE—

HAMEICEL BT 1 L2 —BAHDORE

<§22+N)
X =Xo,
I= ’)?—)?‘2 = |X®, — (X — N)|2
= |X(q>w_1)+N|2
= (X(q)z_l)‘i‘N)*(X(q)z_ 1)+N)
= X (@, = 1)* + |NJ?
4 (X*N 4+ XN*)(®, — 1)
X*N + XN*
( = (X +N)'N+(X + N)N*)
= X*N + XN* +2|N|?
= |X[*(®, — 1)> = IN]* + 2|N[* &,
+(X*N + XN*)(®, — 1)
JA*Ndf =0 (Eq.(4)) &b,
REDOHEIFZEELELSTH FRBRAL.

E:/ﬁﬁ:/ﬁﬁ

I' =|X)?(®, —1)® — N>+ 2|N|* @,
or ) )
44,:2(X ®, — 1)+ |N|?) =
9®, | X7 (@, )+|U 0

X2 _ (N2 X2 _ N2
L, o EP-INP | IXP -V

X xP
(- N ~N)

(BBIx2TEER)

XN = IN'(HIP
O, () =
) X7

(12)
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Wiener filter @A DFIIE

D« —7F— (Wiener) 71ILE—

|| X))
(1) x(t) DRIE
(2]

X ()P = |F ()}

V()
> /(1) DRI
(AIENSREL)
IN'(f)IF = | F {n'(0)})*
> RAJREGIZEICIE
/A XDMEZERLTRDS
e White : |[N'(f)| = const

e Brownian : |[N'(f)] ﬁ

XN ()

(I)x(f) = |X(f)|2
> If &,(f) <0, ,(f)=0.
(GERTIE)

Wiener 7«1 L2 —I3, IRIED
HEEEL, MUHEISEZRL,.
(@, <0 & |Byle™T)

(t)
© X(/) = X())®.(f)
® i) = 7 {X(1)}
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Wiener filter @i F

0.001
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o
n
o
N
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D
o
@
o
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o
o
[N
N
o
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Wiener filter @i F

0.001 *— -
0 20 40 60 80 100 120 0.01 0.1
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Wiener filter @i F

100

2 o
o o u} 10 ¢+
i
1 e o %]D% DDD‘E
s @D of o 1+
0 0 o % EDD T o o
& gs, Tap W, wH 01
1 3 DDE’ O
mo B @
3 o @ 0.01
2 = &

0.001

2(t), X(f) il
N/(f) 0.8 r
_ XN (NI 61
a0="rpr
04 r
0.2 r
0 Rich
0.01 0.1
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Wiener filter @& B
= XU — INGE = IX()

o x(t) = 3(t) 100

% 10 ¢

1k

0.1

o 5 ¥ 0.01 |
0.001

z(t), X(f) S
N'(f) 08
_ XWOP-IN))P 06|
?x(f) a W 0.4
B X(f) #(t) s H
0 A
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IN'(f)| DZhR (BEME)

(x(t) = sin (%—’;ﬁi) + 3 sin (%) +n, o= 0.09>

= |X(NP — NP = |X(HP = [X(N)I
100 100
10 10
[N'| =02 ! [N'| =302 !
=0.09 o1 =0.27 01
0.01 0.01
0.001 0.001

0.001 0.01 0.1 1 0.001 0.01 0.1 1
— Z(t) o x(t) = T(t) — Z(t) o x(t) = ()

o ||Az|[5=0296 ||AZF]|2=0.065
=} a1

oL o [[A2],=0.296  [|AF]|>=0.145
¥
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FE0FE

U4 —F— (Wiener) Z1ILE—

IN'(f)| D3R (T 5=

7 UKE)

(wt) =sin (325) + bsin (75) +7 a=002 02, =004 (N'(0)P =27))
= XD — [N = | X()P

100

a = 0.02,
1

IN'(0)]*
=27

0.1

0.01

0.001

“0.001 0.01 0.1 1

— 2 o oz

)

2l g [|Az]|;=0.416

[|AZ]|;=0.213
||

a = 0.03,

IN'(0))?
=27

= X()P — NP - (X()P

100

10

1

0.1

0.01

0.001
0.001 0.01 0.1

— () o x(t) = ()

[|Az][,=0.416 ||AZ|]y=0.176
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Wiener filter & #EIFITD LEE

F— (Wiener) 71 JLRZ—

< (t) = sin (72]/’2) + %sin (T/16> +n, o2= 0.09)

Wiener filter | & |x(5))2 — |N()P = |X(N] Mov. Ave
(IN"|? = 0.27)| 100 (N =17) 100
10 10
1 1
0.1 0.1
0.01 0.01
0.001 0.001
0.001 0.01 0.1 1 0.
— z(t) v @) = T(t) — Z(t)

001 0.01 0.1 i 1
coa(t) w D)

o1 o 11A2]=0296  [[AF]],=0.065
o

1A2][=0396  [|AZ][,=0.317
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Wiener filter D X & &

z(t) & IN'(f)| DBEID L &,

X(f) = F{z@®)}

2_ a7 2
D, (f) = |X(f)||X(fI§T;(f)|

X(f) = X())®(f)
#(t) = F X}

o MBDARVMILEER TR LHTES,
o BT ERD, EEDARI FMILICERODE—IHH->THE
BTZ&%.
Wiener filter |$&iBIL 7 1 ILZ—EHEIEIND,
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