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Omegal =fs*wl; Omega2 = fs*w2; MESHE—H THERTKE

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

HH ER 5

[N, ¥n]=cheblord (Wp, Ws, Rp, Rs, " ) ;
[z, p, k] = cheblap(N,Rp); KBHMCIEIERRS.
(2) Hil it [bt, at] = 1p2bp (bb, aa, Wo, Bw) e& ¥ 5B 1 LU IE 1€ i
5% 1] i 200 JE B AR A R
Hep:Wo = sqrt (Omegal¥Omega2) ;
Bw = Omega2 — Omegal;
BEAT BN HR AR 5 S T i AL IE I v
(3) = SR Rk 152 A~ 22 - ) Y eR 3L
[bz, az]=impinvar (bt, at, fs)
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uzs=sin (2%pi*451%nn)



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

Hip Fn = 100;

dn= 1/fs;n=0:Fn—1; nn= n¥dn;
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Matlab FEFALHY -
wl = 0. 4%pi,w2 = (. 8%pi; %digital signal freq
Rp=0. 5;Rs = 20;

w3

1

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

1

fs = 2000;
Omegal =fs*wl;
Omega2 = fs*wl;
Omegad =fs*wd;
Omegad = fs*wd;
f1 =Omegal/2/pi;

f2 = Omega2/2/pi:
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£3 =Omega3/2/pi:

f4 = Omegad/2/pi:

I

Wp = [Omegal, Omega2] ;

Ws = [Omega3, Omegad] ;

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*0mega?2) ; E ﬁjj] Y*ﬁ
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Bw = OmegaZ - Omegal; Fils 5 0Tt — 3, THEBTKE
[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 (" Tl i (5 S E )
grid;

figure;

plot(nn, Y) ;

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

grid;



|>:47 p—_
it — Kalman JEi 2% (115 11
1. %
Kalman JEKPEIE /2 Wiener JEP PRI RE, HAMW P (1) -5
FoRrHREZE R BEmE: (2) Er@eEAET 50, 5 Wiener
BB AR AR, Kalman JEIZ 252 —FF A &GN IE R 5 .
AR RIS 2R R GE, GRS T Ay B %on o — T Ak
(1) IR&E 7 FE (state equation)
x(n)=F(n,n—1)x(n=1)+L(n,n—1)v,(n—1)

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

o v (DI S g e

(2) AP H5 2 (measurement equation)
z(n)=C(n)x(n)+v,(n)

wikE:  z(n)eC?™

WilgEg:  C(n)eC™

WHeE: v, (n)eC

ot v, (0 IOt R 1
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fE i — PRAEUIL A KB B 0 i — AR 1E 5% 2.
Wi:y=5%sin (pi*t*0.5)
{EE 5 r 2 BN A BT T e sl A — € RS, A F] R
% noise=randn (1, 200) = EREHLAAS 5 PEAT LU, B DASE 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)
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0 1
I z()=C(n)x(n) + V,(n)

HpCcn)=(1 0);

Vo (n)=noise
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4. matlab$E 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 ( B fE]/s 7);
ylabel ( i i fif%/mm’ ) ;

title C SEhpf L iz shEEE ) ;
O H L RGEARAY %

=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’ +VxQ1%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’ ) ;



