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Omegal =fs*wl; Omega? = fs¥wl;

Omegad =fs*w3; Omegad = fs*wd;
KA fs = 2000HZ

FH R 5L

[N, Wn]=cheblord (Wp, Ws, Rp, Rs, " ™) ;
[2,p, k] = cheblap(N,Rp); R HHHIURIEIE B 2
(2) Filiid [bt, at] = 1p2bp (bb, aa, Wo, Bw) B % S B ch A5 UL 91E 3%
P I 7l A 31 R RS P e B
Hipi:Wo = sqrt (Omegal*Omega2) ;
Bw = Omega2 — Omegal;
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[bz, az]=impinvar (bt,at, fs) mlxtjo?kllg@m
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(4) 58k
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uzs=sin (2%pi*451%nn)



TN 75 J5 15 5 -
uz = 0.5%cos (2%pi%21%nn) + uzs+ 2%sin(2%pi*1000%nn)
MR 20 Rl 2 RS I A% I 1% HH T .

Hp Fn = 100;

dn= 1/fs;n=0:Fn—1; nn= n¥dn;
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wl = 0.4%pi,w2 = 0. 8*pi;

Rp=0. 5;Rs = 20;

w3

I

1

fs = 2000;
Omegal =fs*wl;
Omega?2 = fs*wl;
Omegad =fs*w3;
Omegad = fs*wd;

f1 =Omegal/2/pi;

(0. 3%pi, wd=1%*pi;

f2 = Omega2/2/pi:

%digital signal freq
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£3 =Omega3/2/pi:

f4 = Omega4/2/pi;

[Omegal, Omega2] ; j?ﬁjj] Y*g

max.book118. u:am
[Omega3, Omega4] ; S SR — 8, TE B RkE

I

Wp

Ws

I

[N, Wn]=cheblord (Wp, Ws, Rp, Rs, ' &’
[z, p, k] = cheblap(N, Rp) ;

[bs, as] = zp2tf(z, p, k) ;
n=0:001:2;

[hs, ws]=freqs(bs, as, n) ;

figure;

plot (ws, abs(hs). "2); %low pass filter
grid;

bb=k¥real (poly(z)) :

aa=real (poly(p));

Wo = sqrt (Omegal*Omega2) ;

Bw = OmegaZ - Omegal;

[bt,at] = 1p2bp(bb, aa, Wo, Bw) ;
[h,w] = freqgs(bt,at);
figure;

subplot (2, 1, 1) ;plot (w/2/pi, (abs(h)). 2);
axis([100 1500 0 1]):

grid;



subplot(2, 1, 2) :plot (w/2/pi, angle (h) *180/pi) ;
grid;

H= [tf(bt,at)];

[bz, azl]=impinvar (bt, at, fs):
[hz, wz]=freqz (bz, az, fs) ;
figure;

plot (wz/pi, abs (hz) ) ;

grid;

figure;

freqz(bz, az) :

Fn = 100;

dn= 1/fs;n=0:Fn-1;

nn= nx*dn;
uzs=sin(2%pi*451%nn) ;

uz = 0. 5*kcos(2%pi*21%nn) + uzs+ 2%sin(2%pi*1000%nn) ;
figure;

plot(nn, uz)

grid;

axis([0 0.05 0 2]);

ylabel Cuz’);

Y = filter(bz, az, uz) ;

figure;



plot (nn, uzs) ;

axis([0 0.05 0 1.5]);
xlabel (" Filfi i {5 S 9E )
grid;

figure;

plot(nn, Y) ;

axis([0 0.05 0 1.5]);
xlabel (' SEBpdathis e ) ;

grid;
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Kalman JEKPEIE /2 Wiener JESFRICI K RE, HA MW FFA (1) &
FoRHREZE R #BEmE: 2) eEr@eEdE 5, 5 Wiener
BB A AR, Kalman JE¥ 252 —FF A &GN IERE 45 .

AT —RR R 2R R EE, RGOS T BRI 7 B a2 8 — T IEak:
(1) {RZ&EFFE (state equation)
x(n)=F(n,n—1)x(n=1)+L(n,n—1)v,(n—1)

R MR x(n)ec™
REH B F(n,n—1)€ Cy
R 7 NP I'(n,n—1)eC™
RGUREEF . v, (n - 1) e ™

oot vy (DI S0 g e

(2) MW F 2 (measurement equation) E ﬁu j] j{*g
nax.book118.com
z(n)=C(n)x(n)+v,(n) smowza-nresson
WikE:  z(n)eC"™
Wk C(n)eC™™
WHEE: v, (n)eC"
Forbr v, (0 PSSOt SR g

2. WA



fE i — FRAEUIL A KB B 0 i — AR 1E 5% 0%
Wi:y=5%sin (pi*t*0.5)
{EE S r 2 BN A BT T e il A — € RS, AR e
% noise=randn (1, 200) = EREHLAAS 5 PEAT U, B LASE R 19 £
P P DAL BB 2R v_true= v + noise.
A4 R ZE A v = sin (x), FiR S HEZR) . 21
g A s (), EEN vn), FrbiAy:
s(n)=s(n-1)+Tv(n-1)
v(n)=v(n-1)
A B B0 AT LA T = A A s B2, Mo
S(ﬂ)=5(ﬂ-1)+T‘v(n-1)+%Tzﬂ(n-l)

v(n)=v(n-1)+Ta(n-1)
Horpra R A 52 B0 N E R
T FR A I M
MIPIRZS Ty al BLRE R A -

s(n) _ I T s(n-1) N %Tz a(n-1)
v(n) 0 1/iv(n-1) T

A x(n}I(s(n},v{n))T, (nn—1)= T

WEIHA:

,vq(n-1)=a(n-1)

~N o=

x(n)=F(n,n — I)x(n — 1)+F(n,n —l)v1 (n —1)



R A BRI F (0 nm:[‘ T]

0 1
I z()=C(n)x(n) + V,(n)

HpCcn)=(1 0);

Vo (n)=noise
3.matlab SEHE
(1) PRAE L s i3z shh s n P — P s -

oooOoooOooOoo

0oo0ao/imm

P —: B i s sh i

(2) 5 B 1) 2 £ (K32 B K, 7E matlab hF AN B30k % 00 i
B REATE, PR mE PR



Oooao

Oooooao

20

I ] I I I
] 1 ' ] '
3 1 ' " 1
" 1 ' ] 1 1
[ 1 ' ] 1 1
[ 1 ' [ 1 [
e e T Iy L i R —— w0
] T ] L] i ¥ -
L) ) i i i
. ] ] ' 1
" " " ' "
] ] ] ' 1
] ] 1 1 v
[ 1y, SE boooooo " oeo oo Noooooe w
] [ v [ —
[ [
[ i P
] L] i ¥
L] L] i ¥
L) i
W | [ o
e s s s s e r s qe s s s — T e - = = [ [ SR .
. ] ' 1 ™
1 1 1 v
1 1 u
[ 1 ' 1
[ [ i [
0 L) i ¥ o
.” i T u_. =
. ] '
] ] [
] " ' v
. 1 ' 6
[ T 1
llllll - pp P ——
] ] ' [ —
] L] i L]
i i i i
L] i L) i i
" L] i ] ¥
. " ' 1
i 0
e caaaa ..“ rrrrrrr Jamaaana N ket h_. rrrrrr ._.. LLLLLL w rrrrrrr o
] 1 ' ' ' 6
[ 1 ' [ 1
[ 1 ' [ ] [
[ 1 ' [] 1 "
] i i L] ¥
L] i i ] L]
] T il S =
. ] ' "
[ ] ' "
" 1 1
u 1 1 1 v
. ] 1 1
[ 1 [ 1 v
e EEEE - s LT R TR =
i i i i
] i i L]
L] i i ¥
L) i i i
] ' ' 1
. ' ' 1
e s cmma e e ST ek mmmam= T - (]
[ 1 1 1 1
" 1 ] 1 1
[ ' [ ' 1
[ T ' [ i "
] i i L) i v
L] L] i ¥
i A i i i A =3

wwy oooano

ooifs

S P B R s B R

—_—
—

&3
(3) 281t Kalman S =8 o it S 1 T

=Fa:

poooOo0oOooOocOocoo0OoOO0OoOO00

¥
¥
]
W
]
W
]
]

¥
¥
]
W
v

e o e e e e e T L e e
w ]
v
[
v
P

YT T

¥
1
¥
W
]
el -
W
]
[

e e e

]
i
[
i
]
[
v
¥

[
!
[
[
[

fescsesdecsacanfecsnsnchoscsssbosssanlenacnelosannnceana aele == o

3| lsocoes
-8

16

4

12 1

10
ooifs

Rl A AR

1l

P



4. matlabfE AL
% rEE RS G
T=0.1;

t=0:T:20-0. 1;
y=5%sin(pi%t*0.5) :

figure;

plot(t,v);

grid;

axis ([0, 20,-8,8]);
xlabel (" If[a]/s”) ;

ylabel C it s fr 8 /mm’ ) ;
title ( AR sz s 0L ) ;

% o ek s
%noise=randn (1, 200) ;
noise = randn(1, 200) ;

noise=noise-mean (noise) ;

==

noise=sqrt (var (noise) )#noise/sqrt (var(noise)) ;

Z=y+noise:
figure;
plot(t, Z);

grid;



axis ([0, 20,-8,8]) ;

xlabel ( I fE])/s 7);
ylabel ( Jii s fif%/mm’ ) ;

title C SEbp YL FizshELEE ) ;
O H L RS %

=zeros (2, 200) :

X(:, D=[0,1];

F=[1,T;0,1];

V=[1/2%(T) 2 T]" ;%V=[T T]; how to get the value of matix V
%=1 1]";

C=[1,0];

P=[0,0;0,1];

%Q1=(0. 25) "2;

%Q2=(0. 25) "2;

Ql=cov(noise) ;

Q2=cov (noise) ;

bR REHIA %

for n=1:200
Kg=P*C’ / (CxPxC’ +Q2) ;
X(:,n)=X(:, n) +HKgx(Z(:, n)-CxX(:,n)) ;
X(:, n+1)=F*X(:,n);

P=(eye (2, 2) -Kg*C) *P;



P=F*PxF’ +V*Q1%V’ :

end

% %
figure

t=0:0. 1:20;

Y=X(1, :);

plot(t,Y);

grid;

axis ([0, 20,-8, 8]) ;

xlabel C BfE]/s 7)) ;

ylabel ( i fif%/mm 7 ) ;

title (" /R & PEF e it B e LAz s i g’ ) ;



