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BAI 3B: THIET KE LQC SO

.  TOMTATLY THUYET

A. Loc FIR

1. Locly twéng

Dap tng tan sé cua bdn loai loc 1y twéng duoc cho nhu trén hinh 1. Pap tng xung caa bén
loc nay duoc tim bang cach lay bién d6i IDTFT cua dép ung tan sé cua ching. Phuong trinh
cua bbén dap tng xung duoc thé hién ¢ phuong trinh 1 — 4. Ca 4 dép ng xung nay déu kéo
dai vO han.
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Hinh 1: Pap ung tan sé cua loc 1y twong (a) Thap qua (b) Cao qua (c) Dai qua (d) Dai chan
Dbap trng xung cua loc 1y tuong:
Thap qua: h[n] = % sinc(n2,) (1)

sinnQ,

Caoqua: h[n] = &[n] — 2

nm

Dai qua: h[n] _ sinn , — sinnN¢ (3)

nm

Dai chan: h[n] = 8[n] — sinnQc; — sinnfe; (@)

nm
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2. Phuong phap thiét ké cira sé

ALY

bap tmg xung 1y tuong cua loc dugc nhan vai mot “tin hiéu
xung mai:

ctra s6 dé tao thanh dap tng

h{n] = h[n].w[n]

Pap tng xung méi nay hiru han thoi gian nén co thé dé dang trién khai. Tuy nhién dap Gng
tan sé cua dap ang xung maéi s& khac vai dap (ng tan sé 1y teang. Vi du nhu bd loc thap qua
minh hoa trén Hinh 2. Loc s& c6 do rong chuyén tiép, trong dai thong va dai chan xuat hién
cac don séng.
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Hinh 2: DPap ting tan s6 cua loc thip qua khong 1y twong

Céc loai cua s6 thuong dung 1a:

Chtr nhat: w[n]=1 0<n<M
Tam giac: w[n] = 2n/M, 0<n<M/2
2 —-2n/M, M/2<n<M
Hann: w[n] = 0.5 — 0.5cos(2mn/M), 0<n<M
Hamming:  w[n] = 0.54 — 0.46cos(2nn/M), 0<n<M

Blackman:  w[n] = 0.42 -0.5cos(2nn/M) + 0.08cos(4nn/M), 0<n<M

IO(ﬂ\ll_(n/N)z) O <n< M

Kaiser: w[n] = o8
0

Trong d6 Io(x) 1a ham Bessel cai di loai nhat bac khong.
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B. Loc IR

1. Céc thong sb dung trong thiét ké loc

Thong thuong, cac yéu cau thiét ké loc dugc miéu ta boi cac thong sé trong Hinh 3.
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Hinh 3: Céc thong sb thiét ké loc
Ttr c4c théng s6 nay, ngudi ta dinh nghia:

- Dai thdng 1a khoang tan s6 0 < w < w,,

- Dai chan la khoang tan s6 ws<w <=

- Do rong chuyén tiép A = ws - W,

- D¢ don song dai théng dinh (theo dB): R, = 20*log10V1 + €2
- Do suy hao dai chan nho nhit (theo dB): Rs = 20*log;0A

2. Phuong phap thiét ké: Phwong phap bién doi lwéng tuyén

Phuong phap bién dbi ludng tuyén anh xa cac diém tir mat phang s dén mat phang z: truc tan
s6 twong ty jw dén chu vi vong tron don vi va anh xa ntra mat phang trai dén bén trong vong
tron don vi. Do tat cac cac phuong phap thiét ké twong tu déu cho loc 6n dinh va nhan qua
nén anh xa nhu trén ciing s& cho loc sé 6n dinh va nhan qua.

Anh xa tir mat phang s qua mit phang z:

_ 21-z"1
T T1+z1

()

Anh xa nguoc lai la:
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2+sT
2—sT

(6)

7 =

Lién hé giira ham chuyén s6 va ham chuyén twong tu:

H(Z) = [Ha(s)]s_ 2(1-z"1 (7)

T T(+z71)

PHU LUC

CAC CAU LENH MATLAB PUQC SU DUNG TRONG BAI THU'C HANH

Phép todn

Lénh Miéu ta

freqz (num,den,w)
h = firl (N,Wn, WIN)

rectwin(N)

triang (N)

hann(N)
hamming(N)
blackman(N)
kaiser(N,p)

[N,wn] =
buttord(Wp,Ws,Rp,Rs)
[num,den] =
butter(N,wWn,’low")
[NWp] = cheblord
(Wp,Wg,Rp,Rs)
[num,den] = chebyl
(N,Rp, Wy, 'low")
[NWs] = cheb2ord
(Wp,We,Rp,Rs)
[num,den] = cheby?2
(N,Rs,Ws,'low")
[NWp] = ellipord
(Wp,Ws,Rp,Rs)
[num,den] = cheby2
(N,Rp,Rs, W), 'low")
sptool

Tinh DTFT tai cac gia tri w.

Thiét ké loc ctra s6: h 1a dap tng xung, N 1a bac loc, Wn 1a tan s6
cat, WIN Ia vector ctra s6

Tao cira sO chir nhat chiéu dai N

Tao ctra s6 tam giac chiéu dai N

Tao cira s6 hann chiéu dai N

Tao ctra s6 hamming chiéu dai N

Tao cua s6 blackman chiéu dai N

Tao cura so kaiser chiéu dai N

Xac dinh bac loc cho loc Butterworth: N 1 bac loc, Wn 14 tan s6
cit

Thiét ké loc thong thap Butterworth: num, den la cac hé sb cua loc

Xac dinh bac loc cho loc Chebyshev loai 1: N la bac loc

Thiét ké loc théng thap Chebyshev loai 1: num, den la cac hé so
cua loc

Xac dinh bac loc cho loc Chebyshev loai 2: N Ia bac loc

Thiét ké loc théng thap Chebyshev loai 2: num, den la cac hé so
cua loc

Xac dinh bac loc cho loc ellip: N la bac loc

Thiét ké loc thdng thap ellip: num, den la cac hé s6 cua loc

Cong cu xir Iy tin hiéu, giao dién GUI, ¢d thé sir dung dé tao loc s6

Note: W,, Ws, W,, 12 cac tan sé da chuan hda. Ching c6 gia tri trong khodng (0,1)

Céac lénh khac

Lénh Miéu ta

unwrap

Khong chong lan gdc phase
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