C.4: PAC TINH THOT
GIAN

CUA HE THONG PIEU KHIEN SO



4.1 KHAI NIEM CHUNG
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y(kT)

Cho x(kT) va G(z). Xac dinh y(kT)

X(KT) = X (2) = Z{x(KT)}

Y (2)
X (2)

G(z) =

=Y (z) = X(2).G(z)

= y(kT)=Z"{Y(2)}



Vi du

1 —aT

» Cho: x(KT) =1(kT) G(Z):Z:ee—ew

V4

X(KT) =1(KT) = X (2) = Z{1(KT)} = —

7z 1-e@

Y(z2)=X(2).G(2) = R

. R o) 72 1-e®
» Trabang: yKkT)=Z"{Y(2)}=Z {z—l Z_eaT}

y(kT)=1-e
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4.2. XAC PINH PAC TINH THO' GIAN CUA
MOT KHAU BANG PHUONG PHAP BE QUY

Y(z) 2z-1
X(z) 2z°-z-1
va tin hiéu dau vao x(kT) v&i k=0, 1, 2, ..., «. Xay dung biéu thirc xac dinh y(kT)

Cho ham truyén dat ctia khau: G(z) =

1. Nhan cheo:
22°Y (2) - zY (2) =Y (2) = 22X (2) - X (2)
2. Nhan hai vé cho z" v&i n 1a bac cao nhat cta z:
Y (2)-zY(2)-27Y(2)=22"X(2)-27°X(2)

3. LAy Z" ca hai vé. Ap dung tinh chéat Z clia ham tré:



FKT) = Z{f(KT)}=F(z2) =ZYF(2)}=f(KT)

= Z{f[(k-DT]\=2'F(z) =Z* {2 F(2)}=f[(k-DT]



3. LAy Z' c¢& hai vé. Ap dung tinh chéat Z cGia ham tré:
ZH2Y(2)- 7Y (2) -2 (2)} =Z {22 ' X (2) - 2* X (2)
2y(kT) = y[(k =D)T]=y[(k =2)T]=2x[(k —1)T] - x[(k - 2)T]
4. Xac dinh y(kT). Bon gian cach viét:
y(kT)=0.5y[(k =D)T]+0.5y[(k—=2)T]+ x[(k =1D)T]-0.5x[(k — 2)T]
y(k)=0.5y(k-1)+0.5y(k —2)+x(k-1)-0.5x(k-2); k=0,1,2,...,©
Biéu thirc dé quy dic tinh th&i gian dau ra cta khau da cho
y(0) =0.5y(-1) + 0.5y(-2) + 2x(-1) — 0.5x(-2)
5.  Xac dinh cac gia tri ban dau:

y(-1)=0; y(-2) = 0; x(-1) = 0; x(-2) =0



Cac budc tinh
y(K) =0.5y(k —1) +0.5y(k —2) + x(k —=1) = 0.5x(k = 2); k =0,1,2,...,00

... y(0) =0.5y(-1) + 0.5y(-2) + x(-1) — 0.5x(-2) = 0
... y(1) = 0.5y(0) + 0.5y(-1) + x(0) — 0.5%x(-1) = x(0)

... ¥(2) = 0.5y(1) + 0.5y(0) + x(1) — 0.5x(0) = 0.5x(0) + x(1) — 0.5x(0)
= x(1)

.. Y(3) = 0.5y(2) + 0.5y(1) + x(2) — 0.5%x(1) = 0.5x(1) + 0.5x(0) + x(2) — 0.5x(1)
=x(2) + 0.5 x(0)



Lwu do6 thuat toan

k=k+ 1

y(k) = 0.5y(k-1) + 0.5y(k-2) + x(k-1) — 0.5x(k-2)

g

max



Vidu 1:

Y(2) __&

Cho ham truyén dat cia khau:  HoGp(2) = U(z) S, a,

va tin hiéu dau vao u(kT) v&i k=0, 1, 2, ..., «.
Xay dwng biéu thirc xac dinh y(kT):

1. Nhan chéo:
¥ (2)-aY (2) = a,U (2)
2. Nhan hai vé cho z "

Y(2)-a,z27'Y(2)=a,27U(2)



Y(2)-azY(z)=a,z7'U(2)

3. Lay Z-' c& hai vé. Ap dung tinh chat Z cia ham tré:
ZY(2)-a27Y ()} =Z*{a,z'U(2)}
y(KT)—ay[(k -DT]=a,ul(k -1)T]

4.  Xac dinh u(kT). Pon gidn cach viét:
y(KT) =a,y[(k -1)T]+a,uf(k -1)T]
y(k) =ay(k-1)+a,u(k -1)

y(0) =ay(-1)+a,u(-1)

d. Xac dinh cac gia tri ban dau:

y(-1)=0;u(-1)=0



k=2 ...

kK=3...

Cac bwdc tinh
y(k) =a,y(k-1)+a,u(k —1)

.. y(0)=a,y(-1) +au(-1) =0

... y(1) = a;y(0) + a,u(0) = u(0)

¥(2) = a,y(1) + a,u(1) = a,u(0) + a,u(1)

y(3) = a,y(2) + a,u(2) = a;[a,u(0) + au(1)] + a,u(2)



y(1)=0;u(1)=0 |y(-1)=0;u(-1)=0

k

2

Lwu do6 thuat toan

Nhap u
ay, a, K

k

I
o

k=k+ 1

y(k) = a;y(k-1) + au(k-1)

g

max



Vi du 2:

G (z):U(Z) _AZ+A
c E(z) z-1

Cho ham truyén dat ctia khau:

va tin hiéu dau vao e(kT) v&i k=0, 1, 2, ..., «.
Xay dung biéu thirc xac dinh u(kT):

1. Nhan chéo:
zU(z)-U(z) = AjzE(z) + AE(2)
2. Nhan hai vé cho z*

U(z)-z27U(z) = A E(2) + Az 'E(2)



U(z)-z27U(z) = AE(2)+ Az E(2)
Lay Z-' c& hai vé. Ap dung tinh chat Z cia ham tré:
Z{U(2)-2U(2)} =Z" {AE(2) + AZ'E(2)}
u(kT)—u[(k -1)T]= Ae(kT)+ Ae[(k—DT]

Xac dinh u(kT). Pon gian cach viét:
U(KT) =uf(k =D)T]+ Ae(kT)+ Ael(k-1T]

u(k) =u(k -1) + Aje(k) + Ae(k -1
u(0) =u(-1)+ Ae(0) + Ae(-1)

Xac dinh cac gia tri ban dau:

u(-1)=0;e(-1)=0



Cac budc tinh

u(k) =u(k -1)+ Aje(k)+ Ae(k -1

... u(0) = u(-1) + A,e(0) + Ae(-1) = A,e(0)

.. u(1) = u(0) + Age(1) + A,e(0) =(A, + A,)e(0) + Ae(1)

L u2)=u(1) +AeR) +Ae(1) =

= (A, +A,)e(0) +Ae(1) +Ae(2) +Ae(l) =
= (Ap+A)e(0)+ (Ay+A)e(1) + Ae(2)



u(1)=0:e(1)=0 |u(-1)=0;e(-1)=0

k

2

Lwu d6 thuat toan

e

k=k+ 1

k=0

:

u(k) = u(k-1) + Age(k) + Ae(k-1)

g

max



4.3. MO PHONG HE THONG
PIEU KHIEN SO

1. Xac dinh ham ,truyén dat G(z) clia ca hé thdng. Xac dinh dac tinh
dau ra cua hé thong nhw cua mét khau.

> Khéng c6 dic tinh th&i gian cta cac tin hiéu khac trong hé thong.

2. Xac dinh dac tinh thoi gian cla tat ca cac khau trong hé thong.



Vi du

M6 phéng hé thong c6 mét vong kin

Y(2)

v

X(z) E(z) U(z)
=/\ > Gc(2) > HoGp(2)
(-)
Trong do:
Z+ a
GC(Z)=M H,G, (z) = —2
z-1 Z—q



X(z) E(z) U(z)

Y(2)

Gc(2) > HoGp(2)
()

GC(Z):U(z):AOz+A1

E(2) z-1
—uk)=u(k -1+ Ae(k)+ Aek-1) (U
HG. ()= &) __ &
oF U(z) z-a
= y(k) =ay(k-1)+a,u(k-1) (2)

E(z) = X(z) - Y(2)

> e(k) = x(k) - y(k) (3)



Lwu do6 thuat toan

hap x(k), A , A,
ay, a5 K

;e(1)=0 u(1)—0 e(1)—

k=k+ 1

y(-1)=0

k=2 k=0

;

y(k) = a;y(k-1) + a,u(k-1)
e(k) = x(k) — y(k)
u(k) = u(k-1) + Aye(k) + A,e(k-1)

g

max



4.4. THUAT

TOAN DPIEU

KHIEN MAY
TINH

Tin hiéu diéu khién dwoc
xac dinh cling gibng nhw
khi xac dinh dac tinh thoi
gian cua bd diéu khién

—— DIA o
A/D < U I
Xe) E@ %0 Uip)
G*(p) D/A Gp(p)
8
Y(p)
A/D |«

May tinh




Lwu do6 thuat toan

?

e(k) = x(k) — y(k)
///IWpr A /// u(k) = u(k-1) + Age(k) + Ase(k-1)

u(1)=0;e(1) = u(1)—0 e(1)— u(k)—'>D/A
k=2 k;O i
f k=k+ 1
/E)ch(k)/
, t) STOP
y(k)<—A/D

65 (+)



VAN DE TIET KIEM BO NHO

St dung lai cac 6 nh& khi khéng can lwu cac dir liéu

Vi du: u(k) = u(k-1) + Age(k) + Ae(k-1)

u(k-1) e(k-1)
( u(k) e(k) >
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