X ly so tin hiéu

Chwong 4: Loc FIR va tich chap




1. Cac phwong phap xt ly khoi| :

e Khdivao gobm L mau:
X = [Xg X4 X2 Xg - X, 4]

e PDap rng xung co chiéu dai M+1: (b6 loc FIR bac M)
h=1[h,h h,hs... h]

e R



1. Cac phwong phap xt ly khoi| :

a. lich chap (convolution)

e R

y(n)zzhﬁ;ﬁ_m;zxﬁ];ﬁ_m:

y(n) = 2 h(i)x(j)

i, ]
it j=n



1. Cac phwong phap xt ly khoi| :

b.

Dang trwc tiép (Direct form)
B6 loc nhan qua FIR, bac M: h = [h, hy h, h; ... hy]
Tich chap:

y(n)zzhﬁl;ﬁ_m:

VO
O<m=sM
O<n-ms<sL-1=ms<n<L-1+m
Suy ra:

O<ns<L-1+M

=>y(N)=1[Yo Y1 Y2 -+ Yi_1+ml
ChieudaiL,=L+M=1L +L,-1



1. Cac phwong phap xt ly khoi

0O<m=s<M (1)
Osn-msL-1=n-L+1<m=sn (2)
(1) & (2)

=>max(0,n—L + 1) <m < min(n,M)

Céng thire tich chap truc tiép:

min(_n,M ) —
y(n) ~ (Zhﬁ]’xﬁ_m——

m~max( O,n" L T1)

voin=0,1,...,L+M-1



1. Cac phwong phap xt ly khoi| :

¢ Dang bang tich chap (convolution table)

y(n)= 2 h(i)x(j)

i, ]

it jTn
Xg X4 X X3 Xy
hg hoXo hoX, hyX, hoXg hoX,
h, h X, h,X; h,X, h Xs
h, h,Xg, h,X, h,X, h,X,
hj h;X, h3X, haXg | haXy




1. Cac phwong phap xt ly khoi

e Vidu:tinh tich chadp cua
h=1[1,2,-1,1]vax=[1,1,2,1,2, 2,1, 1]

h

X

1

1

2

1

2

P (NP

y=[1 3 3 5 3 7 4 3 3 0 1]

2

1




1. Cac phwong phap xt ly khoi| :

¢ Dang tuyén tinh bat bién theo thoi gian (LTI)

yﬁ;z x%;ﬁ_m:

m

X=[Xo X1 Xz X3 X4 ]
hay viét cach khéac
X(N) = Xy.0(N) + X;. 8(N—=1) + X,.0(N—2) + X3.6(N—3) + X,.6(N-4)

Suy ra:
y(n) = Xy.h(n) + X;. h(n—-1) + X,.h(n-2) + x;.h(n—-3) + x,.h(Nn-4)



1. Cac phwong phap xt ly khoi

;XO‘ X1 X2 X3 X4
Xo-Ng 1 Xq-hy ixo.h2 Xo-Ng | Xq-Ny
X1.hg 1 X0y ixl.h2 X.hg 1X.hy
Xo.ng 1 X5.hy | X5y | X5.hg | X5.hy
X3.ng | X3.hy {X3.hy | X3.hg | X3.hy
Xs.hg Xy [X.h, | X,.hy | x.hy,




1. Cac phwong phap xt ly khoi

Vé bang:
hg hy hy, hy O 0 0 0
Xo [Xohg Xoh; Xohs Xghs
Xy Xohy Xohy Xgh, Xghs
X, Xohg Xohy Xgh, Xghs
X3 Xohg Xohy Xgh, Xghs
X4 Xohy Xohy Xgh, Xghs
Yn Yo Y1 Yo Y3 Ya Y5 ¥Ye Ye




1. Cac phwong phap xt ly khoi

e Vi du: tinh tich chap cua
h=1[1,2,-1,1]vax=[1,1,2 1, 2]

1 2 -1 1 0 0 0
1] 1 2 -1 1
1 1 2 -1 1
2 2 4 2 2
1 1 2 -1 1
2 2 4 2
v,/ 1 3 3 5 3 5 -1




1. Cac phwong phap xt ly khoi

e. Dang ma tran
+ X |la vector chiéu dai L
y la vector chiéu dai L + M

+ Dang ma tran: y = Hx v&i H: ma tran (M+L) x L, xac dinh

tr dap rng xung h(n)
+ D& dang thay

0
h0
h
h

0

0
0
0
h

0

2

O—I
0
9|
0 |
|
h, |
.
h, |



1. Cac phwong phap xt ly khoi

+ Cling c6 thé viét:

y = X.h v&i X la ma tran xac dinh t x nhw sau:

X0

Xy
X5
Xs
X

4

0

o

F
I
|
|

_ |

X
I
|
|
i

0

:
|
|
|
|
|
|
|
|
|
|

]




1. Cac phwong phap xt ly khoi| :

. Dang lat va trwot
yn = hgx, + hyX, . + ... + hyX

R N R N T ST T T A R A T R
MIOVNOIND  DNONEY  DeeONS

0 [0 [0 [Xg|Xg | Xy | een|Xs | X0z [ %02 | %0 2 [0 |0 |0

Yo Vi Yo Vi




1. Cac phwong phap xt ly khoi

g.

Trang thai tirc thoi va tranq thai tinh
y(n) = hyx(n) + hyx(n-1) + h,x(n-2) + ... + hy,x(n-M)
x(n)batdautrn=0dénn=L-1

y(0) = hOx(0)
y(1) = hOx(1) + h1x(0)

y(M-1) = hgx(M-1) + h;x(M-2) + ... + h,, ,x(0)
=> khoang th&i gian [0; M-1]: trang thai m¢& tre thoi




1. Cac phwong phap xt ly khoi

y(M) = hox(M) + h,x(M-1) + ... + hy,_,x(1) + h,x(0)
Y(M+1) = hgx(M+1) + hx(M) + ... + hy,X(2) + hyx(1)

y(L-1) = hgx(L-1) + hx(L-2) + ... + hy,X(L-1-M)
=> khoang th&i gian [M; L-1]: trang thai tinh (xac lap)

y(L) = hyx(L-1) + h,x(L-2) + ... + h,X(L-M)

y(M+L-1) = hy,x(L-1)
=> khodang th&i gian [L; M+ L-1]: trang thai tat dan



1. Cac phwong phap xt ly khoi| :

h. Danqg khbi cong chong lap
- Khéi dir lieu vao x dwoc chia thanh cac khoi co chiéu dai L.
L

&
™~

x= { Khoix, | Khoi x, | Khoi x,

Yiemp !




1. Cac phwong phap xt ly khoi

Vidu:
Tinhtichchapx=1[1,1,2,1,2,2,1,1]v6ih=[1, 2, -1, 1]
bang pp cong don khoi, chon L =3
Giai :
Chia ngd vao thanh céc khoi nhé:
x=[ 1,1,2, 1,2,2, 1,1,0]

Chap tirng khdi nho véi h, & day st dung bang tich chap.
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2. Phwong phap xw ly mau :
Céc khoi co ban cla hé thong DSP
Khoi codng:
b X,(n) <> > Xq(N) + X5(N)
X,(n)
Khdi nhan: a
X(n) — ax(n)
Khi lam tré

X(n) 7-1 X(n-1)




2. Phwong phap xtr ly mau

a.

Pure Delay

x(n) 7-1 X(n-1)

Tbu’c hién bang cach dung 1 thanh ghi ndi. Tai thoi
diéem n:
Pwa mau da lwu trong thanh ghi ra ngd ra (x(n-1))
Nh&n mau vao x(n) va dwa Ién thanh ghi. Mau nay sé
dwoc dwa ra ¢ thdi diém n+1.
Xem thanh ghi la trang thai ndi cua bé loc,

w,(n) = x(n-1)



2. Phwong phap xtr ly mau

- Doi v&i bd 1am tré bac cao hon: dung nhiéu bién trang
thai néi (thanh ghi hon).

Tong quat, khi tré D don vi, ndi dung cac thanh ghi 1a w,(n),

1=1, 2, ..., D. Ky hiéu ngb vao wg,(n)

Phwong trinh /O cta bd tré D don vi:

y(n) = wp(n)
Wo(N) = X(N)
wi(n+l) =w;_,(n),i=D,D -1, ..., 2, 1



2. Phwong phap xtr ly mau :

b. BO loc FIR dang trwec tiép

e Pt tich chap truc tiép cua bd loc FIR bac M:
y(n) = hox(n) + h,x(n = 1) + ... hyx(n = M)
V&idap ieng xung h =[hg, hy, ..., hy]
e Vi du thwc hién bo loc bac 3 dang truc tiép nhw sau:

P T




2. Phwong phap xtv ly mau
e Dat cac trang thai noi:

x(n)

D

Pl > N
y(n)
Wpa(N
o(n) !
w,(N h
"D ~ 2> ’ ~ ws(r,])- AN ~ Y
e Giai thuat xw ly mau: v&i moi mau vao x(n):
Wy = X
y = howg + hyw; + hw, + hywg
W3 = W
Wy = W,

Wi = Wy



2. Phwong phap xtr ly mau 33

Vi du: Xac dinh thuat toan st ly mau trwc tiép, voi
h=[1, 2, -1, 1]
x=[1,1,2,1,2,2,1,1]
S dung thuat toan dé tinh dap &ng ngd ra.
Giai:
Phwong trinh 1/O cua bé loc:
y(n) = x(n) + 2x(n — 1) — x(n — 2) + x(n — 3)
V&i trang thai noi w(n) =x(n—1),1=1, 2, 3 va dat wy(n) = x(n).



2. Phwong phap xtr ly mau

e So d6 va thuat toan x& ly mau:

X

o DO6i v&i mbéi mau vao x:

Wy = X
Y =W+ 20 — W, + W
W3 = W,
W, = W,

W1 = Wy

y(ﬁ)




2. Phwong phap xtr ly mau

e Thuat toan x& ly mau trwc tiép cho ngd ra nhw sau:

n [ X|lw, W w, WwW;|y=w,+w —w,+w, |
0|11 0 0 0 1
1 11 1 1 0 0 3
2 | 2] 2 1 1 o) 3
3 (1| 1 2 1 1 5
4 2| 2 1 2 1 3
S |2 2 2 1 2 7
6 |1]| 1 2 2 1 4
/7 (1] 1 1 2 2 3
8 |0 O 1 1 2 3
9 10| 0 o) 1 1 0)
10{0| O 0 0 1 1




