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Chwong 6: Cac ham truyén




1. Cac dang mé ta twong dwong cua | ec<°

bo loc s6 ot

Phwong trinh Xt ly khoi
chap vao/ra

Phwong trinh Ham truyén So do
sal phan /O H(z) cuwc/zero

PP thiét ké
bb loc

L Thwe hién .
Cr?cxtleu Pap (g tin so dd khéi Xu ly mau
chuan
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2. Cac ham truyén

57T 2z

1

Vi du: xét ham truyén sau: H (2) = ]
e T H(z) suy ra duoc: 1 0.8z
Pap *ng xung h(n)
Phwong trinh sai phan I/O thoa badi h(n)
Phuwong trinh chap 1/0O
Thuc hién so d6 khoi
So do cuwc/ zero
Pap wng tan s6 H(w)
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2. Cac ham truyén

e CA&c dang twong dwong toan hoc cla ham truyén co thé
dan dén cac phwong trinh sai phan I/O khac nhau va
cac so do khdi khac nhau cing thuat toan x& ly mau
twong wng

i I a _ 5+2z7 "
Vi du: Voi ham truyén H (z) = — —
C6 thé viét duwdi dang: L 0.8z
a. Dang 1
o 5t2z % 7.5
H(z)~ —~ 7257 —
170.8z2 170.8z2
b. Dang 2 )
5T 27 ' _ n -1
H(z) ™ - (57 2z )W (z)

1 0.8z



3. Pap trng hinh sine .

A. Dap rng trang thai 6n dinh
Tin hiéu vao: sine phtrc, tan so wy, dai vo han
x(n) = e’ °
Ngd ra c6 thé xac dinh bang 2 céach:
(1) Chap trong mién thi gian
y(n) = 2 h(m)x(n " m) = H (?,)e’""
2) Phwong phap mién tan so
Phd tin hiéu vao:
X(o) = 216(w - ®g) + (cac phién ban)



3. Pap trng hinh sine

Phé tin hiéu ra: (phién ban th(r nhat)

Y(o) = H(w)X(®) = 2ntH(wy)d(o - o)

DTFT ngwoc:

272'

Téng quat: H(oo) la sb phire

y(n) = — vy (@)e
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ja)on—i-jarg H ()O,J

o = a j?on
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3. Dap rng hinh sine

e Tin hiéu vao gom 2 tin hiéu sine tan so o, va o, két hop
tuyén tinh & bd loc tuyén tinh:

i?.n j,n __H _»

T
%N 4 < j(? ntag H(?,)
Ae Ae AlH % e

T
i(P,nTag H(?,))
+ A2 H 62 % 2 2

e Tin hiéu vao tong quat: phan tich Fourier thanh cac
thanh phan sine roi tinh ngo ra.



3. Dap rng hinh sine

e DO tré pha (Phase Delay):

— < _ -
dQ)/;_argH . ~
@

e DO tré nhém (Group Delay):




3. Dap rng hinh sine

e B0 loc co pha tuyén tinh: d(o)=D (constant)
= phaarg H € = -op tuyén tinh theo o
= Cac thanh phan tan s6 déu co6 do tré D nhw nhau:

T
170 —H ‘H < % i”(n"D)



3. Pap trng hinh sine .

B. Pap rng qua do
e Tin hiéu vao: sine, bat dau tai t=0

X9

()= ey 2 x § =

(0
|
e

-1

v&i ROC: 2|

e Gia sl b loc c6 ham truyén H(z):
s -
_5_ P 2_1}_ pzz_lﬁ 5_ P, 7 -
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3. Dap rng hinh sine

e NgoO ra: Y(z) = H(z).X(z)
($> S -
?‘ejw‘)z_l}_ plz_l1_ pzz_li‘. 5_ P, z -

e Gia sv bac ctia N(z) nhd hon M+1, khai trién phan so
trng phan:

< -
~ HWY — B B
v ¢ — .

voi ROC: [z|>1



3. Dap wrng hinh sine e

e Bién doi nguoc:

{y(n)H()O—E‘J 0n+Blpln+B|\/|p|:]/| 1n>OJ

. 2 > n R . < - =
e Gia s bd loc 6n dinh: ‘pi‘ 1,17 1,M
- p,n_nﬂ_)O i 1, M




3. Dap rng hinh sine

~ 2 . “ n o ; A X n —D—_”o—)
e B0 loc 0n dinh nghiém ngat, cac hé s P, 0

e Cuc co bién do lon nhat p, thi hé sb twong (rng sé tién vé
0 cham nhat.
o Ky hiu: » = max |p,|.
o Hang sb thoi gian hiéu qua n, 1a thoi gian tai d6
pli =&

v&i € 1d mire dd nhd mong mudn, vi du 1%
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3. Pap trng hinh sine °

e Dap rng unit step: tin hiéu vao x(n) = u(n).
Trwdng hop dac biétcia e’ *"u(n) v&iw, =0 (z=1)

y(n) = H 6)LBlpln+sz;+...+BM pl, nZ0
yﬁ/_ﬂ% G-

H(0) coi nhw dap ing DC cua bd loc.

D6 loi DC: [H | JERTI OEED) h(n)}




3. Pap trng hinh sine .

e Dap rng unit step thay doi: tin hiéu vao x(n) = (-1)"u(n).
Trwdng hop dac biétcia e’ *"u(n) v&i o, =7 (z =-1)

— \'”n n n n >
y(n) H & “B,p, "B,p, .TB,p,, n=0

yﬁ/—”ﬁ—> H « }1L
Po loi AC:

[H €« - H ﬂjzl = 2 (T1) " h(n) }

n-0




3. Pap trng hinh sine .

Vi du
1. Xac dinh dap trng qua do day du cua bg loc nhan qua
v&i tin hiéu vao dang sine phtre, tan s6 o0, cho
~ 5T2z7°
H €= _
1 0.8z
2, Xg’m dinh dap irng DC va AC cua I?C) loc trén. Tinh hang
sO th&i gian hiéu qua n 4 dé dat déen & = 1%

1



3. Pap trng hinh sine

e B0 loc 6n dinh du trir (marginally stable): ¢é cwc nam
trén vong tron don vi.

. 6
el

Xét bd loc H(z) cé cuc trén vong tron donvi P

s i

BO loc sé co cuwc lién hop: p, " e

Gia slr cac cuc khac nam trong vong tron don vi

™ e — .0

Pap &*ng qua do
y(n) = H (’ij "tBe’"TBe "tTB p ..

™ e e

J7 N 74N * ]
‘@‘O+Blel+Ble 1

n

y(m) ——~>H ©
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3. Dap rng hinh sine
thi tao ra c6ng huwdng va ngd ra khéng

ja)o —

O Néu o =16
ejl e pl

0 1
on dinh. Vidu: “, ~ Y,
N (z2)

Y(Z): 1.2 1
1 p,z7) @ p,z )(1l p,z ")




4. Thiet ke cwe — zero

1.

Cac bd loc bac nhat
Vi du: Thiét ké bd loc bac 1 c6 ham truyén dang

+ b 1

H (2) = G (1 z_1 )
1 az

voi0<ab<1 IH(0)]
eio
IH(O)|
® —% 1 ’_X
b 2 IH(m)|

T o



4. Thiet ke cwe — zero :

~ ~ G((17Thb
H g’:o/:FH 521/; ( )
1 a
~ ~ G(1 b
HE=7 >y %=1~ ( )
11 a

L H() @ byl a)
H(O) @*a)1'b)

Can 2 phwong trinh thiét ké dé xac dinh a va b.




4. Thiet ke cwe — zero :

Vi du : thiét ké b loc c6 H(r)/H(0) = 1/21 va n = 20 mau
dé date = 1%

1/n 1/20

a_ ¢ 7 T (0.01) ~ 0.8

(17b)(170.8) _ 1 _ =04
@ b)1"0.8) 21

1
_|_

1 08z 1



4. Thiet ke cwe — zero :

2. Cac b6 cong hudng
Thiet ké mét bd loc cong hudng béc hai don gidn, dap
trng c6 mét dinh don hep tai tan s6 ©0

IH(0)l7
1 4

1/2 1




4. Thiet ke cwe — zero

-Pétao 1 dinhtaiw =, dat1cwc p ~Re’ ° 0<R<1

vacucliéenhop p” = R.e
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4. Thiet ke cwe — zero :

- Dap ng tan so:
H () =

G
J3Re

- Chuan hoa bd loc: \H =1

¢ -
‘H 0*r‘?_R.ej‘) 3 R.e’ °ejw°% !

- G~ (1~ R)\/l_ZR cos( 2¢ )T R”




4. Thiet ke cwe — zero

- D6 robng 3-dB fullwidth: dé rbng tai 72 cwc dai cua dap

wng bién d6 binh phwong

- Tinh theo dB:

20 log

Hﬁ

«p-1,¢p-1
- € F
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0
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~— 10 log
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- Giaira 2 nghiém o, va ®, => Ao = ©, - ®;

~ 3dB



4. Thiet ke cwe — zero

- Chirng minh dwoc: 2@ = 2 %= R~ khip ndm gan
dwong tron (xem sach)
-> dung xac dinh gia tri R dwa trén bang théng Aw cho
trwdre.

Vi du: thiét ké bd loc cdng hwédng 2 cwe, dinh fO = 500Hz

va dé rong Ae = 32kHz, toc d6 1ay mau fs = 10kHz



4. Thiet ke cwe — zero

- Phwong phap chung: dat 1 cap zero gan cac cuc theo

e

J

cing hwéng caccwe, tai a, “re’° va a =re '

1

voi 0S5 =1

- Ham truyén:

(_ j% ‘14_ v 1 ‘ 1 2
T re °z re °z — 17bz *tbh.z
T~

H(Z): — - } — - 1 - 2 -
_1‘_R.ej°zl “Re 'z '~ 1+alzl+azz2
= — a — 2
VG a, 2 R cos o A, R
b. = "2rcos ¢ b. =r°

1 0’ 2



e00
T
o000
oo
- X X o0
4. Thiet ke cwc — zero .
IH(@)[> 4
r<R (boost)
®g 1/ S~
_(DO \\‘\ ',:I
>R (cut)
0 (;ao T ®



