CHUONG 7
Thiét ké cac bo loc so




'Phan tich cAu tric khéi

= Phan tich cau trac tim Ham truyén




Phan tich cau trac khoi (tiép)

Céc tin hiéu ra tai cac diém trung gian la
Wi=X-as,
Wy =W —05
Ws =5 +eW,
Y =pW +75;
Tw hinh vé chung ta co

S2 — Z_l%
Sl — Z_1W2



Phan tich cau trac khoi (tiép)

Thay thé 2 biéu th&rc dwdi vao 4 biéu thire
trén ta co

Wy=X—az W,

W, =W, -8z"'w,

W, =z7W, +eW,

Y =B, +yz W
T bié,u thec thtv 2ta cd  , =, /(1+827))
Va tir biéu thire thir 3 W, = (e + )7,



Phan tich cau trac khoi (tiép)

Két hop 2 biéu thirc
&tz
’ 1+ 87
Thay thé biéu thuc trén vao

Wy=X—oz W, Y=BW+yz W,

1

W

Thu duwoc

Y +(BS+vye)zt+yz72
H(Z):_:B B v)_l v_z
X 1+(0+0g)z7 +oz




Thiét ké bo loc FIR

M6t bd loc dap (rng xung hivru han vé&i ham
hé thOng co dang:
e, M-1 )
H(:) — !_IJ,_:, +b1:_1 ST _I_bjur_lzl—m _ Ehn:_h

n=I{

Nhuw vay dap wng xung h(n) la

(bn 0<n<M -1
h(n) =+
0 else



Thiét ké bo loc FIR (tiép)

Phwong trinh sai phan la
v(n)=byx(n)+bx(n—-1)+---+b,,_,x(n—M +1)

Bac cla bé loc 1a M-1, trong khi chiéu dai cla
bélocla M

Thi hanh bang Matlab

Ham: y = filter(b,1,x)



Ham firl

B6 loc FIR bang phwong phap clra s6
b = fir1(n,Wn)

b = fir1(n,Wn,'ttype')

b = fir1(n,Wn,window)

b = fir1(n,Wn,'ftype',window)

b = fir1(...,'normalization’)

o O O O O



b = firl (n,Wn)

Loc thdng thap, b = fir1 (n,Wn,'low")

n: bac cua bd loc

Whn: tan s cat co gia tri 0<Wn<1.0 v&i 1.0
twong wng voi 72 tan so lay mau

b c6 gia tri thuc va pha tuyén tinh, loc tai tan
sO Wn dat -6 dB

b = fir1(N,Wn, 'high')



b= firl(n,Wn) vo1 Wn = [W1 W2]

thiét ké bo loc gidi thong

Wn = [W1 W2], W1 < W < W2

twong tw nhuw b = fir1(n,Wn,'bandpass’)
Loc gidi chan: b = fir1(n,Wn,'stop')



b = firl(n, Wn,WIN)

Thiét ké bo loc v&i cac ham clra sb

b = fir1(n,Wn,kaiser(N+1,4)) dung clra s6
Kaiser vOi beta=4.

b = fir1(n,Wn,'high',chebwin(N+1,R))



Thiét ké bd loc TIR

Tdng hop bd loc sb IIR trén co s& bo loc
twong tu,

Téng hop bd loc twong tw

Dung cac phwong phap chuyén doi twong
dwong mét cach gan dung ti bd loc twong tw
sang bo so.



Bo loc so dap tmg xung vo han (IIR)
y(n) = ppx(n)+ px(n—1)+...4+ p,, x(n—M,)
—diy(n-1)—-d,y(n-2)—...—d,, y(n—M,)




B0 loc s6 dap irng xung vo han

Cac ky thuat co ban dwoc goi la cac phép
bién ddi loc A/D.

Cac bang AFD chi dung cho cac b0 loc thong
thap. Trong khi ta can thiét ké céac bo loc
chon tan khac (thdng cao, thong dai, chan
dai, v.v...)

Can ap dung cac phép bién dbi bang tan dm
voi cac bo loc thong thap. Cac phep bién doi
nay clng dwoc goi la anh xa gia tri-phtre, va
chung cling co san trong thw vién.



Cach tiép can Matlab

Thiét ké bd loc tuan tw

Chuyén déi hé s6 bd loc ,
tr analog sang bo loc ky thuat s6
Sz




Thiét ké b loc tuong tu

Cac ky thuat thiét ké loc IIR dwa trén bé loc
analog da co dé thu dwoc cac bo loc so.
Chung ta thiét ké cac bo loc analog nay theo
cac bd loc dién hinh.

Ba kiéu dwoc st dung réng rai trong thuc té

2 Théng thap Butterworth

o Thoéng thap Chebyshev (Kiéu | va Il)

o Théng thap Elliptic




Ham afd chbl

Pé thiét ké mét bd loc analog chuan hoa:
Chebyshev-1

[b,a] = afd_chb1(Wp,Ws,Rp,As)

b = c4c hé sb da thire t&r sO clia Ha(s)

a = cac hé sb da thirc mau sbd caa Ha(s)

Wp: tan sb cat dai thdng theo don vi rad/sec; Wp >0

WSs: tan so cat dai chan theo don vi rad/sec; Ws>Wp
>0

Rp: d6 gon dai thdng theo don vi dB; (Rp > 0)
As: dd suy gidm dai chan theo don vi +dB; (Ap > 0)



Chuyén doi hé s6 bo loc tir analog sang
b0 loc ky thuat so sz

Bién dbi song tuyén tinh
Anh xa nay 1a phwong phap bién ddi tot nhét.

21—z~ 1+sT/2
5= T = I= )
I'l+:z 1—s57/2
T I
—sz+—s5—z+1=0
2 2

Linear fractional transformation



Anh xa mit phang phurc trong
bién doi song tuyén tinh

j Im{z}
l A
Nﬂit circle
e > T One-to-one , » Re {I}
transformation :
1+ v<:| 2| B f’l
~ (sT] 2' =i /
s-plane z-plane

——  FIGURE 8.15 Complex-plane mapping in bilinear transformation




Cac nhan x¢et

Sigma <0 [|z| <1, Sigma =0 |z| =1, Sigma >0
|z| > 1

Toan bo mat phang ntra trai anh xa vao bén trong
vong tron don vi. Pay la phép bién dbéi 6n dinh.

Truc ao anh xa lén dwong tron don vj la anh xa 1-1.
Do dé khéng c6 aliasing trong mién tan so.

Quanhé cua w theo Q 1a phi tuyén
w= 2tan'(QT/2)« Q=2tan(w/2)/T:

Function [b,a] = bilinear(c,d,Fs)



Ham bilinear

Ham bilinear dung dé chuyén doi cac hé so6
bo loc tr analog sang b loc ky thuat s6
[b,a] = bilinear (Z,P,K,Fs)



Vi du chuong trinh Matlab

% Chi tieu ky thuat cua bo loc so:

wp =0.2*pi; % digital Passband freq in Hz

ws =0.3*pi; % digital Stopband freq in Hz

Rp = 1; % Passband ripple in dB

As = 15; % Stopband attenuation in dB

% Chi tieu ky thuat cua bo loc tuong tu: Anh xa nguoc
T=1; Fs =1/T, % Dat T=1

OmegaP = (2/T)*tan(wp/2);

OmegasS = (2/T)*tan(ws/2);

% Tinh toan bo loc tuong tu:

[cs, ds] = afd_chb1(OmegaP,OmegaS,Rp,As);
% Bien doi song tuyen:

[b,a] = bilinear(cs,ds,Fs);
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