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NGHITN CUU CAC PHUUNG PHAP THITT KT BO LOC SO IIR VA XEY DUNG
UNG DUNG THU NGHITM TRTN PHEN MM MATLAB

Pham Tra My
Vith KTCN Triing Aai hoc Vinh
Email: phamtramy46a@gmail.com

Tom tut: Trong bai viTt nay, chung téi tép trung nghitn clu cac kivn thiic cd ban vi xa ly tin hivu s, tim hitu
VT ly thuyTtx8y dling bé loc IIR sl dung cac phltng phap aap (ing xung bét bivn, bivn adi song tuyn tinh
va loc Butterworth. Chung téi xéy diing iing dung thd nghitm trin phén mim MATLAB, alia ra mét sé phén

tich va aanh gia kit qua.

TG khoa: ThiTt KT bé loc IIR; phén mim matlab
Nhén bai: 14/02/2023; Phan bitn: 18/02/2023; Duyit aung: 21/02/2023

1. Giti thitu

Cac bo xd ly s6 tin hitu alidc si dung trong rét nhitu
Gng dung thac tT, t0 truyTn théng va aitu khitn cho arn
x(Q ly tifng noi va hinh anh... Héu h't cac thiit bi gia
dung hivn nay cung tfich hdp cac b6 x0 ly tin hitu s6.
Chung addc s dung trong aivn thoai di adng, may anh
s0, radio, truy'rn fax, cac modem, may in, may tra thinh
va nhitu thitt bi khac... B6 loc s la mét h thdng co th
aduc sl dung ai loc cac tin hit'u rdi rac theo thui gian.
HT thong xa ly: tin hitu s6 ct ban bao gdm mot bé bitn
adi A/D ar'thu nhén tin hiTu vao. Sau ao dang bitu dith
s6 cua tin hitu vao se atdc xa ly bdi mét bo xd ly sé tin
hiTu va tin hitu raaldc ada qua bd bitn aéi D/A.

TrrnthQc ti co hai dang bd loc thiiing hay adic st
dung aolabé loc FIR vabd loc lIR. So vui cac bé loc FIR
tho bo loc 1IR cén it nung lGdng tinh toan hin va st hoat
adng cua chung cung di'dang hin FIR. Tuy nhiTn, loc
IIR cho sGimeo VT pha, géy ra bui aap Ging pha phi tuyTn
cuabo loc lIR. Trin thc t1'bo loc IIR se la st l10a chon
tot han cho vitc loai bo nhiTu Baseline.

2. Bai toan
2.1. Baitoan 1: BiTn a6i mach loc tGung th
s+1

H &) =—FT——
a(s) s 45z 46

thanh mach loc s6 H(z) dung ky thuét bét birtn xung vui
T=0,1.

Giai: Aéu tiTn ta khai tritn H,(s) thanh dang phén
thac ritng phén nhd sau:

s4+1 2 al
s:+55+ﬁ:s+3_5+2
Cohai aitm clc las=-3vas=-2. Do véy ta co:

2 1
H(z) = 1 —z-1g-3T  { — z-1g-7T =
1 - 0.8966z 7%

1-1.5559z"1 + 0.6065z2

Ho(s) =

Ta sO dung ham imp_invr aT bitn adi bét bitn xung
t mach loc sang so.

NTu H_(s) atic cho dadi dang phén thdc, tho ham
residue thu aliic cac aitm cdc va aimm khdng ar khai
trivn H_(s) thanh phén thic ritng phén. Sau ao méi aitm
clic cua mach loc tGdng t0 addc anh xa thanh aivm ciic
cua mach loc s6. Cudi cung sl dung ham residuez ar
chuy¥n H(z) thanh dang phén thdc. Thu tuc nay aduc
mo ta trong ham imp_invr nh{ sau:

Function [b,a] = imp_invr(c,d,T)

[R,p,K]=residue(c,d);

P =exp(p*T);

[b,a]=residuez(R,P,k);

B=real(b’); a=real(a’);

2.2. Baitoan 2: Thiit Ki'mach loc Butterworth théng
thép thoa man cac quy ainh sau:

Tén s6 mep cuadaithong f = 800Hz, mep dai chuin
f_=1kHz, ab mép mo cua dai thong 0.5dB, a0 suy giam
clc titu cuadai chun 40dB va tén s6 I&y méu F =4 kHz.

Giai:

Chung ta tinh atuc W, = 2f /F=2*800/4000 = 0.4 Hz
va W_=2f /F = 2¥1000/4000 = 0.5 Hz.

TG aéy trong MATLAB tasidung 2 ham butter(N,W )
vabuttord(W , W, R, R)), vli W, lathiia s thang chia
num gida O va 1; N la béc cua mach loc aliic xac ainh
theo cong thlc:

logso (102 — 1)/(1035 — 1)
N=

W,
2logo ':‘Tl,';]

Cac ham nay xac ainh ham truytn cua mach loc théng
thép vui béc N va vii thia so thang chia tén so W .

2.3. Chaung troinh chinh:

[N,Wn]=buttord(0.4,0.5,0.5,40);

[b,a]=butter(N,Wn);

[h,omega]=fregz(b,a,256);

subplot(1,2,1);

plot(omega/pi,20*log10(abs(h)));grid;
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Researching methods of designing IIR filters and building pilot applications on matlab software
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Abstract: In this article, we focus on studying the basic knowledge of digital signal processing, learning about the theory of building

[IR filters using impulse-invariant, bi-linear transform and Butterworth filtering methods. We built a pilot application on MATLAB
software, provided some analysis, and evaluated the results.
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