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2.1 FETmBET R4 TSI ]
T 5 BE T F&vE :Method of Steepest

(FH
Descent

BEEEEY:: Gradient Algorithm)
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2.1 FETHBET FEIERIZEGNUE B H AR IS AR AR

y(n) +? -e(n)
S ym |
x(n) | FIRZME | °°

J(H) = E[e* ()] = E{[(y(n) - Y(n)]"} = min
H= [ho’ h1 ----- hN—l]T
g&%%&lﬁ'ﬁ%*ﬁg ;J%Hopt
JH_.)<J(H),VH

opt

2021/10/10 3 MMVCLAB



2.1 FE:TEBE T FEIARIZEGIEH A B IS AR
ALk, BT 0T BAMES A
MIEEEIR, MBERFIRPIRBER S RPREEF P

H(0),HQ),..., H(K),H(k +1),....
(eI R EREE IS 4 R R BRI EHW %, B
J[H(K)]> I[H(k +1)]
Iei s REUREN —MEF A RBET EA—BRHMRE

I BE BT E 277 IR Z I B BE T 07 Rl —— B e 2 U5 IR E I
FET5 [F HIAE R T3 1Al — B
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2.1 ETmBETEERYENIRRE B AIA K

Wiener-Hopf equations & Wiener filter solution
J(H)=E[y*(M]-2r,H+H'R, H

el LTV o T
AR S
L NG I
R e AR e e e i
e e s e )
SR

rT]
LT
Ty :-d-a-.l.i

(bowl-shaped) error-performance surface (with unigue minimum)
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2.1 FETHBET FEIERIZEGNUE B H AR IS AR AR

BT REMN T RBERERNBE
OE[e* (n)] 0J[H]

oH  IHHm T G—H‘ H=H(n)
=—2E[e(n)X(n)]= 2R, H(n)-2r,,

WERARPREEH — _
Hm+D:FmD—§&QUU 6 = 1EAP K (step - size)

VG (n) —

=H(n)+o[r,-R,HM)] K,=R;H

XX ' opt
VH(n) =H(n+1) = H(n) ==~ Vo (n) = 6R , [H — H(m)]
IH(n+1)] < I[H(N)] %22 I[HM+1] = IO+ VE () VH(n)
] 1 2
B DU A - 24305 K RSN, = ITHMI= 5|Ve ()]
n—oo,H(N) > H ;J(H) > I,
MMVCLAB

2021/10/10 6



2.1 FETHBET FEIERIZEGNUE B H AR IS AR AR

g
%) HE AN PE B M RIS ACR B B BE T EEEHEAE R
| YHEH(0), BEEE R BV, (N)[r, R, ] FKS

(2) BBETFRBREERERTERFEN (deterministic)

(3) ZEZNIRI )RR IS AR AR BB Bt T B RIEEIE P

K28 /N WS T N R AR

;;1) AN IR IR I R AR B & BE T R R E AR
R r,,R,

yX

H(n+1)=H(n)+o[r, —R,H(n)]
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2.2 LMSHEMIEHK

(Least Mean Square Adaptive Algorithm)
(B/N 5 R%E :Least Mean Square)
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2.2 IMSH@EMNHE

1. HERRE - G IE =D BN R MR
= & NI

1) A G L P YR P A% Ve v A8 /i 18 /7 FHL..

2). AT AR T

'ﬁf?%ﬁﬁﬁﬁﬁﬁﬁ%%ﬁﬁiimyﬁﬁ
— N

{5 5 MR B 4R E e BENLIE AR

o i PRSI A% T 5 2 — 7€ B S e KR
—4f: Wiener filters, Kalman Filters
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2.2 IMSHEMNHE

SR Z X TRINE 5 K SE R IR AT
3). Adaptive filters
*self-designing
«adaptation algorithm to monitor environment
-adaptive filters IEREFRHF:
—————— WSt BB/ BREZBE 77 (convergence/tracking)
------ numerical stability/accuracy/robustness
------ computational complexity

------ hardware implementation
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2.2 IMSHIEMNHIE

2. Gradient adaptive filters
IMSEEMNIEKEEEEENBRMNEE M. $HEEE
gﬁ%%ﬁ%ﬁ%T%ﬁﬁﬁ%%%¢%ﬁ%—%ﬁﬁ
W R VL

y(n)
() : ﬂ%ﬁﬁ?%%ﬁ —p —ym
| BETERMAREE | o0
' RIEIE ‘

B B & ISR R AR R
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2.2 IMSHEMNHE

3. LMS adaptive filtering (FIR Transversal)
2T 5 BE T FEVE B2 GN U8 U 1al R IR AR AR

H(n+1):H(n)—%éVG(n)

V. (n) = 8E[e8l(_r|1 +1)] ‘H _ H(n)

=-2E[e(n+)X(n+1)]=2R,H(n)-2r,,
e(n+1)=y(n+1)-y(n+1)
=y(n+)-H" (N)X(n+1) = y(n+1) - X" (n+1)H(n)
MMSE#
J(H) = E[e*(n)] = E{[(y(n) - ¥(n)]’}= min

MMVCLAB
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2.2 LMSHEMNEZE J(H) = E[e*(n)]= J(n) =¢*(n)

when a priori statistical information is lacking
Ve (n) & Vg ()
— P B ) Ak v O v R B AR D il T
Ve (n) =-2 E%(ﬂ +DX(n+D]  J(H) = E[e*(n)]
——————————————
V() = —2e(n+1)X(n +1) J(H) =e?(n)
B IXR—MEMA T E[Ve(M]=Vs(n)
LMSBENFZ: LEMKEHO)
e(n+) =y(n+1)—-H"(nN)X(n+1)
H(n+1)=H(n)+d(nh+1)X(n+1),n=012,...
X(n+1) =[x(n+1), x(n),..., x(n=N +2)]'
H(n) — [ho (n)’ hl(n) ----- hN—l(n)]T
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2.2 LMSHEMEE
LMS adaptive filter(FIR Transversal)SZBIL45 #4) B

X(n) 21 X(n—1)

X(n—N +1)

Z—l o Z—l

9(m) =3 h, (n-Dx(n k)

e(n) = y(n)—¥(n)
h (n) =h, (n—1)+se(n)x(n—K),k =0,1,2,..N -1
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2.2 LMSHEMHEZX

4. Examples

s 5 1 9 2 52 o b TE S B0 7 RS 5 2% (ot filter), b BRAT1 8
TR A T I IE 3R OB AT 24 T4 I SR B i EL A
TR+ 4> AR BT T B SRR 38 LR P9 0 T

() = N,(0) / ) o

X(n) > A/Q/'é > \L/ > e(n)

E %A . ~ Wideband Signa

7 S A

y(n =
g b g2 B S(n):2 ¥ 2 A B H ¥, r (0) = 0.05
5% Tk N, (n) = sin(z—ﬂn + 2

16 10

y(n) =3(n)+Ny(n) .

N, (n) =~/2 sin(n)

S(n)FIN, (n), N, (n)AAHK
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2.2 LMSHI&ENE*%

RAERRE: (IE3X1E S BIAER, 7T X H—AN B B ECE55k 3
rxx(k)_ Z(\/— |n—)(\/_ 2”(' )) cos 217;k
(o 0-L S (s i 1), L ot

i=0

r,, (0) =1 (0)+r, , (0)=0.05+0.5=0.55

FANEMELEN0.1
&R H,, =R, H,, =[h,hT
| [0 r, @7 [r.(0)] [1.200
n; _{rxx(l) rXX(O)} ) {
‘]min:E[yz(n)]_HT R, H =T (O) Hopt i

opt

R7S)

_0.57]] Iy = RxxHopt
=0.05

B S8 & H3H 1 IE5X R EEAR Y I%JRT,E"%[:BMM%%%@%%?C
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2) R Z= 1 B B TED R <P H 2R
J(n)=E[y*(n)]-2r,H+H'R H

=0.55+h; +h’ +2hhlcos —/2h, cos——\/7h1 cos—

"ho H(0) :{_34}
MMVCLAB
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2.2 LMSHEMEZE
3)RBE TMIERILMS B M AR, HO) {_34} 5=04
BB R H(n+1) = H(n)—%é\/G(n)
BRI A1

L MSHE::
e(n+) =y(n+1)—H" (N)X(n+1)
H(n+1)=H(n)+d(nh+1)X(n+1),n=012,...
SRIE M £R2
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