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— - N ‘: 2=|= Y j. j. .
. Lattice IEMATLEI al =all-kalli=12,..,j-1

I TR E R A (2) :1—Zjlaijz“ E'=(1-kDE'"™ }
=1
al =a)" —k,al7,i=12,..,j-1
aj =k,
Al(2)= A" () -k, 2 A ()
A°(z) =1
a'()=7A(z"),a(2) =1

Al(z)=A7(2)-k7z o' (2)) |AT(2)=AN(z)+kz7a'(z2)
o' (2) = 7% (2) -k, A (2) 7 @) (2) = 27 (2) -k, AT ()
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Aj 7 _Aj—l 7 _k_z—laj—l 7 _
( ) . ( 3 J . 1( ) J:1’2’."’p
a'(z)=7"a""(z2)-k,A"7(2)
A2 (@) A(2) A° (2)
In 0 : > Out
a (2) >< >< ........ —>< H(z) = A°(2)
71
—a'() () e 2 (2)
{A”(z) A(z)+k,z e (2) S
) =z"a'(2) = ’A’ *(2) J=P.P-
In :MZ)_: ___A(2) __(Z_) A) A1)
o ' "Outl
MF’ ........ >< >< H(Z)_}/
-1 ANQ
< < Z 1 _ _ ) .
H(z) = OUtazp;z) " (2) '._“i_l_(zl: a*(2) al(2),  @’(2)
_}/Ap(z)
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e,(n) = x(n—N) =Y bx(n—N +i) Aj(z)zl_iaijz—i

H—2R 53 #r:
x(N)FAFIA(2) =1- Za 2™

&) (n) = x(n) — Za x(n—i) = x(n) — x(n)<—J;%f_%7'Tl‘I'ﬂi‘"”'ﬂ'ﬁa”E

x(n)I N\ % o (z)—z A (zY) =27 Za z M B

I RE
el (n) = x(n— j)- Zax(” j+0) =x(- )31~ ) = RS

Al(2)=A"N2)-K 2" (z)  [el(n) =6l (n)—ke)” (nﬁ—l)
<oz I(2)=7"2""(2)-k,AT(2) <eb"(n):eb"‘l(n—1)—kje6{"1(n)

(AI(7) = Al (z)+k,;z7a'(z) ‘el (n) =e!(n)+k,e/"(n-1)
<0€ (2)=7"a""(2) -k, AH(Z) — el (n)=e)"(n—1)—k;e, " (n)
MMVCLAB
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Al(z)=A"(z)-k, 2 Jl(z) el(n)=el"(n)—k,e " (n-1)
a'(z)=7"a"(2) - kA 1(z) e/ (n)=e)"(n-1)—k,e)"(n)

ea{_l(n) > ea (n)
j-1 Z |
eb (n) > > et: (n)
e, (n) e2(n) e? (n)
e;(n) =x(n) A'(2) A*(2) AP(z)
In > > . Out
el(n) = %) —k kM ... —k ) H(z) = A’(2)
2/ N\ /. 2™ 2
' C ad(n) () o a’(2)
e, (n) e, (n) ey (n)

Lattice Architecture |
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A7 ()= AN (z)+k,z7a’ 1(z) el (n)=el(n)+k,e) " (n-1)
a'(z)=7"a"(2) - kA 1(z) e/ (n)=e"(n-1)—k,el"(n)

e (n) = ei_l(”)
kK N2k
j z" -
e, (n) : : e, (n)
e’ (n) e’ *(n) e,(n) =x(n)
A ) ) ; O o
k ; ~k D e K, ~k, K NZ—K;, x(n)
Out)- 4 51 7zt Z_1 4
e w@ Jaw  w@ a6 e
e el (n) ez (n) () & (W =x()
o (=1 | attice Architecture II
MMVCLAB
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—. RERBEIMR

1) KRBT TH—UNERETMERENEHEX,
%ﬂﬁﬁfPARCOR (Partial Correlation), MiE{EIEAE
E, k&H%%JBﬁ?H%IX_XH%&tE(J&QT WM RER ST &

#. « _ Ele; " (mey " (n- 1)/
SERH - N EN-1

Efe; (n)e, (n—-1)]
= E{[x(n) - AT x(n-D][x(n—1- N) - B x(n-1)}
=r(N+1)-BLr" —ATJ, r' +ATR B, =r(N+1)-Blr"

A R e
)" )L 1 = :‘ """" RN*{ 1 }{Em}

MMVCLAB
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EfeY (n)e (n-1)]=r(N +1)-Br!
H—E, MKENX

N-1
Ky =r(N)=2 a" 'r(N-i) =r(N) - AL 5"
i=1

Ky, =F(N+1)—ALrN

ATN bN =ar(N)+a,r(N-1)+..+a,r@

Ele; (nN)e, (-] = .0
=br(N)+br(N-1)+...+b,r(1
r(N+1) Bl (N)+b,r (N=2)+...+b,r ()
...... :BLraN

Ky.. = El&) (n)ey (n—1)] = K =E[e, "(n)e, “(n—1)]

= Kn _ E[eaN_l(n)ebN_l(n—1)]/
N EN—l EN_l
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) |k|<1i<j<p EsumuEEERSEN
MBI TS DR

SES

BX

RMEAMRS: BH(2) ERNEIME EXBREME R

, MMNE—IMRENERZ/PMERS.
HARE Al(z) =1- Zaz —H(l 227

vk, =al; ﬁ‘ﬁa‘ ’HU@E’J?@& EIJHZ

ok = (—1)jli.[zi
i=1

HA ()M =z | <1= ‘kj‘ <1
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* 75 43 M f(z) 9(2)
Al(z) = AJ 1(z) kiz” a‘ 1(2)
= {0( "()=7"a""(2)-kA7(2)

%ot Tz =1, Bl AR b, S
A (D) =l (2)

XT?‘Z‘:I &‘kj‘ﬂ,ﬁ:

1 i ) By[E, T, CAER
‘k? @)|<|A HES S EED, B
ST R IRouche’sETHR: /i{jgb
MR RS (2) Mg (2) EFRFIMZCLLEZCAfEST, B
CEF f(2)=0[f(2)>|9(2). BB, ZECPIEB, f (z) Fn
f (2) +g 2) BHEINEFE LML
RN (A E AN EE s = AN () TEE 5

A()=1EE A=A LELH=...= Al(2),
2024110120 -2  (2) (DicLag

Hrhagl(z2)=2AI(zY)

> |f(2)]>]a(2)].




In

Fig: WE—{LatticeZ[IIHIF IRIEHFED E& /M
vy, RERERFAHKRES/NTHIE; 55l

N TFEWmE[1/A=) ] Lattlceﬁ/&%%’l‘& LF{E, &
EREA(Z) BIR, dEERM.
Ao A ‘ A
| ' Kk ' Kk | K V k., k k Outl
D — D J Z_l y) —_— 22_1 1 — 1 H(Z):%p(z)
Out2+ — -

H@ = Y po (@@
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)FIRGHH (o} Mk )} B—XWRXFKR.
aPletk j=1..,p |&=a""-ka5i=12..,j-1
ajj — kj j =1,2,....p,

HLevinson2R\

{alp}j{kj}’ J=p,..1 K :ajj
- "'af‘l-:-—-}-?[al +k a! ] i=12.. J_l

*Eg: // :I__kJ \J\J i

\ j—i=i’

alt=a'+ka ]l = alt=al ,+kat=alT=al +ka”

al" =a'+k[a +ka11] a’+ka1 +ka’1

A
it = 1k (a) +k;a JI)

N
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=. Lattice¥:3Rf# 5T 2% (Burg Method)

e,(n) e; () e’(n)
e, (n) = x(n) A'(2) A*(2) A®(z)
In 0 > > > Out
eg(n)i %) —>< —>< ........ —>< H(z) = AP(2)
2/ N\ N\ T ./
 d) Q) o a’(2)
& (n) e () e, (n)

Lattice Architecture |
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Latticel L KB K B Z¥-Burg Method
J B IE EFUMRZE : |
el(n) =x(n)—> alx(n—i)
mRETEMRE:
ey (N)=x(n—j)—> ax(n—j+i)
x(r) MERBZE (L, U], Burg ERERE MR MR
=ReRZAE El = i[e;' (n)]2 + i :eg (n)]2 = min
N=L+] n=L+]

2 3 el (el (n-1) {e;; (= Bk e (n—1)

k; el (n)egt(n=1) —k,e) ™ (n)

Sk mF s Yk o-of

n=L+j n=L+j

2024/10/20 15

MMVCLAB



i : FBur 3£ R MRS, MRIE k| <1

BurgiZ/\4:

BHESX L), x(LH), ..., x (V) ;

1) #Mea e, (n) =x(n);e; (n) = x(n) ZZe‘ (n)eit(n-1)

2) % 1<j<p = :
[e; Tmyf + [eb‘l(n—l)]

n=|—+j n:L+j

el (n) = el (n) —kPej (n-1)

3 HEa R CnREEE & (V=8 (=D -kje,"(n)

_kB
aJ all—kPalli=12,.., j-1

| b
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g
1) BurgiZK Gt REE, RETRBERENE
A, BAEZEMAITEAEX

Ex (n) K13,

2) BurgiERBHIRSTR#E SELevinson/TiEKBHERE

M ELevinsonFER,
r,r(1), ..., r(p)
A [ERY

3) He:EM

RETMREERR D : S o] >min= oo

IEETFMREREE &/ :

2024/10/20

f

i[e; (n)]2 Smin= ki =
n=L+j

17

el el -1
_i[eg *(n-f

U -
> el (n)e) (n-1)
n=L+j

> [el ()]

n=L+j
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SEITAEN: k) =Sk KD, STk, BRKEI 755

U

> el (me) (01
Jni_[eg%n)}zxnij[eg1(n—1)]2
(B ) <))
ki|<1

min(lk | k) </kj| < max(fk ], Jkj)
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3.5 BEEENTUMNEE
(LMSE )
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] CFRERT, BENREIRE S RETE:
1. Yule Walker 518;

ol a5

2. Livinson Durbini#E R yE (ShurififtEg)
3. Burg HiEHEK;
4. BHEHENTNAS----LMSHEE;

Ny
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— FIR B &N T 2%

x(n) A+ -e(n)
)|
-1 > Z i+1Z_i >

V4

X(n-1)

W *SHE S x(n)%y(le)
*HIHES k()= ax(n-i) WAES X(n-1)>X(n)

TR (F): e(n) = x(n) ~ X(n)
JRIMS:e(n+1) = y(n+1)—H" (n)X(n+1) _ e(n+1) =x(n+1) - A" (n)X(n)
H(n+1)=H(n)+oe(n+)X(n+1) A(n+1)=A(n)+oe(n+1)X(n)
A RLMSEIER SR IIEMNFIR B &N B E#
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— IREE&EM TN

HTRM R IRNRE R, MAREREESREFIRE., B
MPERE 2R NREL), FBN=TLFH KK, BHET LI

f71E, B: 1_iaiz—i i () e(n) !
H(z) = — . g l
1-> b;z” : ¢ :
=L | bl (n) |2 |
x(n) W g '
'? - : 2(n) \ | i
~ ZL:aiz“ s ZK:bkz"‘ : i_ ,:
MR, TRINEEE 2B LB R A% 155@4;%)31#, REH(@2)
53 &R 7 o e(n) = x(n) — Zb e(n —k)
< MMVCLAB
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e(n) =x(n)-— ZN:bke(n — k)

4187 () =[b,(n),b, (), ..by ()] e

e(n)

E'(n) =[e(n),e(n-1),...,e(n—N)]
£ le(n+1D) =x(n+1)-B" (nN)E(n)
B(n+1) =B(n)+oe(n+1)E(n)

_XHRLMSE Y
' e(n+1) =y(n+1)—H" (n)X(n +1)

L/

S

bl (n) L%

gl(n)

\

: H(n+1) = H(n)+de(n+1)X(n +1)

=H(n)+s[y(n+1)—H' (n)X(n +1D]X(n+1)

=[1, =oX(n+)X" (n+DJH(n) + X (n+1)y(n+1)
F:x(n+1) = y(n+1);B" (n)= H' (n);E(n) = X(n+1)
B(n+1) =[l,, —dE(n)E" (n)]B(n) + SE(n)x(n+1)

WSk, 2B, = E[B(c0)], HikJve(n)AHAIB(n) AHIRAT, WA
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B(n+1) =[l,, —sE(n)E" (n)]B(n) + SE(n)x(n+1)
B, ={E[E(E" ()} E[x(n+)E(N)]
ERRARET, KSE,LMS)

J =E[e*(n+1)]

=E {[y(n +1) Hopt

= E[y*(n+1]-H!
B

X(n+1)]|
E[X(n+)X" (n+1)]H

opt opt

E[e’(n+1)] = E[x*(n+1)]-B.E[E(n)E" (n)]B.,

BT E[E(N)E ()]~ o,

R =0’ -0’B.B

e o0 0

2
G, =%2 ~1+B'B, — T 25

o, =0, -B_(o,1,)B,

2024/10/20 24
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No?

X

%2 >1

W REFIR
Fo 8 MK
f, Wi

REIIRFEE
%A

SNl

0<o<
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= Lattice&5 1)1 [ H &N RN R Z BT 75

e, (n)

| () =x() e (n)

et(n)

e, (n)

e; (n)

> > > Out
_k _k XX REEEXX) _kp
:Z_l ) Ztl ) Z—l Zj )

ey (n)

{e;' (n)=e)*(n)—ke/ ™ (n-1)

) () =&/ (n-1) kel (n)

KRB ERSH AT

RPN

min {[e;; (n+D)J* +[e) (n +1)]2}

£,

K,(n+1) = kj(n)—E[eg (n+1)

2024/10/20

oe) (n+1)

= A TR ZE B

oe) (n+1)

j

25

+e)(n+1)

ok !

J
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K, i(n) — pit -1
) () =&/ (n-1)— kel ()

i i

K, (0-+) =k, () - 2Tl (1-+1) 565§E+1)+eg (n+1) 20+ {ei (n)=el*(n)—k,e]*(n-1)

k. (n+1) =k, (n) + g[eg (n+e)*(n)+e)(n+1)e)*(n+1)]

=mo»+§{m$%n+n—k@5%mkwwm

+e) 7 (n)—ke " (n+DJe T (n+1}

[e;" (M]° +[e, " (n+1)°

k. (n+1) =k, (n)+5{e) " (n+1)e) " (n) -k, (n) ;

RIS EIEREEIE K, ()]

ek, (] =k = e DL
e *(F + Ele] “(n +)
ORIRRe A S R X Rl

kj _ E :e;—l(n +1)eg_l(n%j_1 ,[E j—1 :{E[eg—l(n)]Z n E[e;_l(n _|_1)]2}/ 2

}
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e, (n) = x(n) et (n) eZ(n) e’ (n)

|n > > > OUt
—k -k ... _kp
Z—l ‘ Z—l ‘ 2—1 2—1 ‘

et(n)  e(n) ] ef (n)

Lattices5 1438 B H BN IR Z ISR as e R BRI A1, &
FRHRBPABEREL T —RFIREEMNIES, HjMAr
FZIRIEIER: e/ (n),e/™(n)

ﬁﬂﬁg_g&me‘g (n) = x(n),e’(n) = x(n)

k,(n+1) =k, (n)+ o{x(n+21)x(n) —k,(n)
—Z%FIRe, a(n+1)=a(n)+ox(n+1e(n+1)

e(n+1) =x(n+1)—a(n)x(n)

a(n+1) =a(n) +S[x(n+1)x(n) —a(n)x>(n)]

LatticeZ5 )18 B H & NI =~ 2 38 5 2 n) i 7E 5 E Mg

2 g ] S S R BT DRAIE B 38 DL TR BR 22 I8 3 45 K Bt /A
AL, MR IE Y R 48 158 € 1
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