e F=F ZMIMIRE

7Jlu/ :|:| |:|=

2022/10/19 1 MMVCLAB



5

3.1 ENXF

2022/10/19 2 MMVCLAB



3- 1 E)Z*u'l‘ibk
— X
WE—HTEERE: x(n-1), x(n-2), ..., x(p-N)

TR ESCRRIE: X(n) < >2(n)7
IMRFAER T X ER LIRS
R(n) =2 ax(n—i) — LT
TR T
e(n) = x(n) —%X(n) = x(n) — Zax(n ) — 375
ZMEFNIREIRBRR: H(2) = 1 Zaz = A(2)

=1

x(n) ' H(@)=A(z) —— e(n)
—fxits, ZMFNRERESSIEESD G RELEI &Y.
MMVCLAB

2022/10/19 3



e(n) = x(n)—X(n) = x(n)— ZN: ax(n—i)
SN EE RN E TR R iﬁE\ZiﬁSﬁﬁ

) 8
/1 *) |7
Z_1 g IZ i+12_i >
Xx(n—-1) /_

b *8E{FS  x(n)>y(n)
¥AANES x(n-1)>x(n)
*fhit (Fm) - X(n) - y(n)

FRFAT, R RER /R IEEERNIER, N4
ZNE R, F) FHUELNE R EG R AT KGR AETN R B

2022/10/19 4

||

MMVCLAB



A=A, =[a a .. a,]
2 : . r, = E[y(n)x(m] = ry = E[x(n)x(n-1)]
E[e"(N)]=min=H_ =R"r r2=[r@ rE) .. r(N)T

[ r(0) r) .. r(N=1]
1 TORNY()

rﬁ,‘—RNA:O

~~~~~ r(N-1) r(N-2) .. r(0)

—

 —ELe(n)] = EDC(n)] - Aopta »R“HEO}

-
-
-
-

=1(0)- Zar(n) « Ly

r(0) | @ .. r(N;

R, = r@ | r(0) ... r(N-1) _E_:_Ea_N
+ . . . . _AN O

_V(Na) r(N -1) R r(0) |
N

r
"N

2022/10/19 5 MMVCLAB



— MR
1. LMfNSESRE
AN — oofff, H[

e(n) = x(n)— Y ax(n—i)
LIRE(& (n) IRMNEITa BT, B
E[e(nN)X(n—1)]=0,1>1

le(n i) =x(n—i)— Zax(n i—i")

E[e(n)e(n—1)]=0,1>1

Frid: FUMRERSe(n 22— BERE (Innovation,
¥2) sl H{LALIE (whitening)

2022/10/19 6 MMVCLAB



—PMEFEIER: ZHx(n) B2—

rH— 1M RE

PMARIZFERS, BMES x(n)
SRBE— 1 ERERFYe(n)

R AR RS -
e (n) B(z) > x(n)
o2 1 1
] B@)= =
AZ) Zaz !

@ x(n) = e(n)+2ax(n i) = e(n) = x(n) Zax(n i)

\E[e(n)x(n J)] E[x(n)x(n—]) - ZaE[x(n x(n—J).

Dj=>1r a.r 0 M L _| Eax
)i2Lr(0)-Yar(i-i)- _ANHO}

2) j =0, E[e(n)x(m] = E[x*(n)] - ZaE[x(n I)X(n)]} T

N i=1

E[e(n)x(n)]=E{e(mle(n) + >_ax(n-i)}=o;

2022/10/19

. MMVCLAB



11

B(z) = A(z) 1_iaizi

it

1) FTFREHRXEMANMAREIE, = IF EFAREZR R/
)75 iR 2 A T SRNBf U 5% 22 378 7w T AR B AiZ AR 248
M2 A/ HEERE;

2) #i$: HEEAIEGEIVIRF FEARERD) , s EARKRER
BRNZRE, MFUNIRE RN M T rhzd s —1ME it
TN ES B R A ERIE N e (n) EHTEHLAIEEE;

1

B(z) =

e A
(ARFEEHY) e(n) 1 B(@) ——==X(n) )
",ifj;ﬁ'%? I AQ) — &)

2022/10/19 3 MMVCLAB



e(n) —— B(2) > x(n)  |x(n)= e(n)+iaix(n—i)

3) E

T ARIZ $2x (n) BTG

- =

k=00

P.(e")= > (ke

2

Y5 P—T Dy E X
X N 2

|1— D ae™
=1

l —

FrAfEit g Ex (n) (V8 Ha e, F T EIT L ESHIIER

15

X

e, S TS AT 2 VS S T A — M R0 75

2022/10/19 9

MMVCLAB



A(z) =1- ZN:aiz“

2. H/PMBACEE

2& MHEFNNRZE SR 25A (z) =& /MEARY, BDH
EHABRMNERA (SiFRAR).

|+"p
o
iy
2L
4

WERR (RIEYR) -

A(z) = A(z)Z 1z 2 Yz,
L—L, L— Z

Yz [e Yz e 1|

*

jo - jo
el ~z, el”-z,

Z-1,

z=gl®
2-1z,|

1
2
l— Zo T ‘ZO‘ 1
2

Ae)| =| A’

2022/10/19 10 MMVCLAB



Al = |l e <|aef
x(n) | A2) — &)
—— A @) ()

L%$%ﬁ§ﬁ%®§2ﬁﬁﬂm%§
P.(e") =2 (ke ——TheRithzE W

L= —[" Peedo 10 =ENM]=ol=— " P,e")do
2w " 27 YF
2. HIhZFRIEE N AL RGMANM L ESHIIRIERN KR

P (e")dw

P ") =|AEM[ (") = Ew =0l =ElM=o—["|AE")
ot =E[e (0] = | [A(e")

En =
SE&MFNRERKR/ENFE - E

aN

P.(e") =|Ae")| P.(e") P (e")da

AE)| <|AE)|

<E

aN

2022/10/19 11 MMVCLAB



x(n) | AR [——e(n)

3. [ESHIRIFUNMH
MES ENH TR ﬂ
E,=0 E) E - i - [|AE) R(e*)do =0

sy fE)E A
x(n) = Zax(n )

ﬁ-&ﬂtﬁﬁh%E%&Eﬁ% eSS, B
P(e)= Z‘S‘ o(w—w,), ‘S‘ FE L8 TE 1 2%

HWERR: 1) ZEHE, £ A(9) = H(l eltz7) E.=0
z)M%ﬁ

-—HMwﬂwwwwc) MA(Z) B2 R BENINZE &

P(e')x% Hie
AN ERE
MMVCLAB

2022/10/19 12



4. | IRTNZS

= T S v %ﬁﬁﬁ%ﬁ&lﬁ TR Z 585 88 = F IRKY ; INiE
B2 IREY, FAE N H‘J FHT BN FE

x(n) - e(n)

e(n) =x(n)-— iaix(n —1)+ ibke(n —k)

2022/10/19 13 MMVCLAB



3.2 IEmESREFMIRE

2022/10/19 14 MMVCLAB



— EX

IE [EFNRE :
e, (n) = x(n)—&(n) = x(n) - Zax(n )

R EFMRE :
e, (N)=x(n=N)=&(—=N)=x(n—N)- be(n N +i)
— TN —————= —
: X(n—N) (D) |
| * T ]
| [l |
| XOIND ER :
|

% RN -

MEE X : REFNRETTEE R ERTFNE &IBBEELASIEAHRE.

" YRR 2: RETFAMRERRESER @E LMERYE. yvela
2022/10/1Y 15



e, (n) = x(n)— Za x(n—i)| |e,(n)=x(n—N)— Zb x(n—N +i)
1%15 R EFMNRER R AEERN :

e, (n) =x(n)—A x(n-1)

e, (M) = x(n—N)~Bx(n)

A - ox(n) ] a, by |
X(n) = X('T_l) Av=| ] By bﬁfl — R [T R
| x(Nn—=N+1) ay | | b
IE, R EFARE R A i 5% R
A(z):l—Zaiz‘i

N-1 N
B(z)=z"-> bz ™" =z"[1->b7']
1=1

=1

2022/10/19 16 MMVCLAB



e,(n) = x(n)—iaix(n—i) e, (n) =x(n— N)—ZN:bix(n— N +1)

f D D D D D—e, ()
0y =Dy, 1 0 b, (=1)
X(n) — @ Z—l_.. Z—1+ Z—l ........ — Z—1+ Z—l _.Xo(n-N)
) —g2Ng™ & o g I
1B, = ) T iR ZE B8 U 8 ) L SE I 451
ZORMIE. RIMTRAMREIS I A H R
1 E
E 2 - R _ aN
[ea(n)]—>m|n — N+1|:_AN:| { 0 }
-B 0
E[etf(n)]—> min:>RN+1{ N}:{ }
1 E.\
MMVCLAB

2022/10/19 17



(b,
B — by 4
= . REBMRERABNLR -
0 0 .. 1] b,
0 1 o b,
Iy = RETEBE 1B
10 .. 0 L
JyRy =RyJy
- 0
Jyax R V= ki)
N +1 N+1|: :| |:Eb|\|:| fj_IKE

a;, =D, Ay =JdyBy Exw =En =E,
MMVCLAB

2022/10/19 18



it

M ERVBANESH EREATAREIEMERE, R
wHEE], EHSRFEERE. Bt AR i, Zett T
RESTATLAMIE[EISRTER, B AT AN R B3k 5E X, (B2
i RAEERRRT, WETERX Ry ATgESAE), ZFRES R
IR,

SREH AT RE, REFMEERRAESXAMIIE.

2022/10/19 19 MMVCLAB



N R EFE
1) R EFNIRE R Kz R KHEAR;

A(2) =1—ZN:aiz“ Ay :U'JNBN
B(z) = z"\'[l—ibiz‘] 8 =b,
2 e AR)IE M — 2, B — 1N E 5
TA(z) J&m/ MR _1‘ >1,

1B (z) 2 i NAHAL Y

2022/10/19 20 MMVCLAB



i b
€; (N) = x(n—1) —ibjx(n —i+ ey (n) =x(n-)-Bix(n)|g _ -
2) EH R EFTARERE—BAEXES, BIAEM k@ LD
MRZERIRK—2HIE3ZF, T1’E7’J1§%§lﬂ?ﬁ9—,ﬂl_3‘55.
e, (nN),0<i<N-1 /RRKREFTMEFRIFIX
1 1 [-B
FHXIES 0 18,
e, (M]" = [ebo (n) ey ... ey —1(n)] = Xy (M) i
0K 1 - e, (n) = x(n) 1 |8y,
1B e (n) = x(n—1) —bix(n) S '
Wit 26, () = X(n— 2) ~b2x(n) ~b2x(n—1) M
: B

N-1FTHS eb,;_l(n)

= x(n—(N =1)) =b"x(n)....

2022/10/19

21

—b™"*x(n—N +2)

MMVCLAB




R [ o o T B, [0
Ry _
FN-1) r(N-2) .. r(0) 1 EbN -
[eb(n)]T :XTN (N)M, T=fafk _ ~N=fAk&
E{[e, (M1[e, ()]’ } = MgE[x, (n)xy (MM, = MR M
“ ~—— al
it A R X FR = =A%
1 -B (E, O 0 0 0
0 1 -B, s E. 0
O 0 1 * * Eb2
RyM;g =Ry —
—By_, 0
1 _BN—l M 0
0 0 0 0 1 o * Eon |
i=N-2 | r(N-1)
_BN—Z _ ON_2 RN — RN—l r(N —2)
RN—l 1 - E
e (N 1) r@ | ro
2022/10/19 29 MMVCLAB




3.3 MIRBIKXAR

=~

( Livinson - Dubin B3¥%)

2022/10/19 23 MMVCLAB



, _ 1 | |En
E[ea(n)]—> mln:>RN+1LAJ—{ 0 }

XF—1 i e, BfREKRAiE:

L5
A’ 0
St F— oM BN, BIsR j=pBf AR,

Levinson3Ki 5 EREARBE M EK, B4, £ B
MBESRRA T, 77 2 ZY.

E, = E’
A =A'=[a,a),...alT

) r@) r(i)
Y RO @ (D)

J+1

Lra)) r-1 r) |
2022/10/19 24

MMVCLAB



- _ _
r((z)) 0 .. 1 (r(J)l)
raJ = 1er :eraj — I’aJ = J
- 1 .. 0
r(J) - L@
b_jJ aJJ
i _ b/, ~J A= ajl,
b/ a]

2022/10/19 o5 MMVCLAB



(i) |
r(J-1)

r)
*Eg:_ 1 ] i r(l) ]
. _ - - 2 1
1)1RJ — Al 2) . _B?l ) kJOE
P
/ LK
I ‘]j+1x / -
- | J
| (o] [kESEE R’HHEO
Ri|-s =0, |/ 3: 1) -2 ga
1 Ej_l i 1 i __ Q0 7] _Ej—l_ ijEj—l
B j-1L i — le__Aj__l'l_le _Bj—l l=lo. 1o
KJ. = I’(J)—leai r(j—i) : ; : : . k” K,_l KH
—I: — — a7 e m— — - - B J ] B j 1
\\ Rj_l | rbj 1-1 El Aj |:Aj1:| |:lei|k
_AT | = _ = — _
{(rbj)T |r(0)} A i : 0 -1 ‘
i 0 | _Kj_ \ EJ:EJ_l—kaJ_l
2022/10/19 26 MMVCLAB



£ =1(0)- Y ar()

Livinson - Dubin E3%:
*ﬁgJ:pBﬁ%ﬁdﬂ\uﬁé%/m/ ae, E#ﬁl‘l‘%r (O) r (1) o, I (p)

( j-1 -1 R = S
_ i=1
EJ'_EJ'—l_kZEJ'—l k.:K./Ej_1

.

1) AL, E%=r (0) L [a ES b [alt]
2) j=1 ! 8 | |@] L b |al
ai =k =r)/r(0) A - I
R R L I U B USRS
3)2:<J<:\:.I:E I___-a_jj_—_———o——————_l————
4 4) pl By %
k - EJ—1 [r(J)- _Zl;aj r(j—n] HE: KKy K a =k,
3 For j=2.....p {
ajJ - kj bj_l aj k
al =a/" -ka7,i=12,..,j-1 al =alt-kal?i=12,.,j-1
=(1-k})E™ B =(1-k))E™ }

2022/10/19 57 MMVCLAB



