C.6: CHAT LUONG PIEU KHIEN
HE THONG DIEU KHIEN SO



6.1. SAI LECH TINH

» Dinh nghta: Sai léch gitra dai lvong dau
vao va dai lwong dau ra ¢ trang thai xac
lap.



6.2. Kiéu (loai) ham truyen dat

. Kiéu (loai) ham truyén dat bang sb lwgng diém cwc bang 1.

G,(z) = AZ+ A ... kiéu “1”
Z_
G,(z) = Az+ A ... kiéu “0”
Z
__ Azh daet
G,(z) = (z—l)(z—0.5) ... kiéu “1
Gs(z): AZY A

7> —252°+27-0.5

AZ+ A, ... kiéu “2”
(z —l)2 (z—-0.5)



6.3. H& thong c6 mét vong kin

X(z) E(z) Y(zl

> Gy (2)
X(KT) ) e(kT) y(kT)

S, :Lijpoe(kT)
_limZ=1E(2)

! 7

mz—l‘ X (2)
-1z 146G, (2)




Pinh nghia cac hang s

- Hang sC bacthang K, = imG, (2)

C 1,
+ Hangsébacmot Ky, =—=1im(z-1)G,(2)

. . 1 ..
« Hang s6 bac hai Koh = T_th(z —1)2 G,(2)

z—>1



Tin hiéu dau vao

« Tin hiéu dau vao x(KT) = p.I(kKT) = X(@2)=p—
© s A z-1
la ham bac thang:
z-1 X(2) . z2-1 o, Z

S, =S, =lim - = lim : :
-1z 14+4G(z) =tz 14+4G(z) z-1

s, =lim—-2 = F
-114+ G, (2) 1+I|rr116h(z)




Tin hiéu dau vao
« Tin hiéu dau vao W(KT) = o.(KT _ T
3 ham ty |& bac (KT) = p.(kT) = X(2) p(Z—l)z
mot voi thoi gian:
e 271 X(2) :"mz—l. p 1T
O 1z 14G(2) otz 14G(2) (z-1)°

P _ P
(z-1) +T£(z -1)G, (2) %Iziirll(z -1)G, (2)

s, =Ilim
bm z—1 1

?




Tin hiéu dau vao

. 2
+ Tin hiéu dau vao (kT) = 2.1y = X (=R AT
|a ham ty 1& bac 2 2 (z-1)
hai v&i thot gian:
_ . 2
5 =5, T 1 X(2) T 1 1 pz(z+]T

21 7 ]_-|-Gh(z) >l 7 1—|—G (Z) 2 (Z 1)

Sy, = 1M LiChe) = a

z—1 1 2 1 2 i _1)?
[Tz(z—l) + 5 (2-1) Gh(z)} —z IM(2-1)°G,(2)




- G, (2) kiéu 0" G, ()=

Ham truyén dat G, (2)

M (2)

(z—zl)(z—zz)---(z—zn);

V.=l 1=12,.,n

o M (2)
Kpe = IZILTGh(Z) B Izlm(z—zl)(z—zz)'”(z_Zn)
K, - M (1) — const

(1-z)(1-z,)---(1-z,)

S, = P = const

14K,




XY €

0.5

Tin hiéu dat

Tin hiéu dau ra

Tin hiéu sai léch

0 0.1

0.2

0.3

t[s]

0.5



. G, (2) kiéu 0" G, ()=

Ham truyén dat G, (2)

M (2)

(z—zl)(z—z2)---(z—zn);

V.=l 1=12,.,n

ETNNE (2-D)M(2)

o = S ) = T O G a2y (2 2,)
1 0.M (1) _

Kbm_T(1—21)(1_22)"'(1_Zn)_0




0.3

Xy, e

0.15

Tin hiéu dat

Tin hiéu d4u ra

Tin higu sai léch

0.15

0.3
t[s]



. G, (2) kiéu 0" G, ()=

Ham truyén dat G, (2)

M (2)

(z—zl)(z—z2)---(z—zn);

V.=l 1=12,.,n

- L6, (1)~ Ll @D M@
Kbh_T2|Z|Lr11(Z 1)°G, (z) T2Izlgll(z—zl)(Z—Zz)'”(z_Zn)

« 1 0.M (1)
TP (1-2)(1-2,) (1~ z,)

=0

P__
Sbh—K——OO
bh



0.04

Xy, e

0.02

Tin higu dat

Tin hiéu d4u ra

Tin hiéu sai léch

0.1

t[s]

0.2



« G, (z)kiéu “1”:

Ham truyén dat G, (z)

M (2)

Gh(z):(2_1)(2_22)...(2—Zn); va L
. L M (2)
Kbt"Z'L‘E‘Gh(z)‘lz'ﬂ}(z_l)(z—zz)“'(z‘zn)
M@) — o

Kyt =

0_(1_22)---(1—Zn)

o,

S =
bt 1_|_ Kbt




XY €

1.5

0.5

Tin hiéu dau ra

Tl

Tin hiéu dat

Tin hiéu sai léch

1
0.25

t[s]

0.5



+ Gy(z)kieu“1 G, (z)=

Ham truyen dat G, (z)

M (2)

(Z—l)(Z—Zz)”'(Z_Z”)

BV 1, (z-1).M(2)
Kbm_le'LT(z 1)Gh(z)_TIz'i?(z—l)(z—zz)"’(z_zn)
1 M @) _
Kbm_-l-(1_22)...(1—Zn)_con8t
5, = P__ const

bm



XY €

0.3

0.2

0.1

Tin hiéu dat

Tin hiéu dau ra

Tin hiéu sai léch

0.1

0.2
t[s]

0.3



G(2) kidu “1”: G, (2) =

Ken

Kbh —

Ham truyén dat G, (2)

1 (z-1).M(Q)

T? (1—22)"'(1_Zn)

=0

Sbh

_P
K

M (@) o
(GD(-1)(z-7) 0 N
1 (z-1)2.M(2)
:_2||m(z 1)*G, (z) = I|m
T (Z 1)( ) "(Z_Zn)



XY €

0.1
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Tin hiéu sai léch

Tin hiéu dau ra
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Ham truyén dat G, (2)

M(z) vz, 1 i=3,.,n

(- (-z)(2-2)

G,(z) kiéu “2”: G, (2) =

K, =1limG, () = lim—— )
71 z—>1(z_1) (2—23)"'(Z_Zn)
M (1)

K, = =

t O.(1—23)"'(1_Zn)

o,

S e
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XY e

1.5

0.5

Tin hiéu dau ra

Tin hiéu sai léch

AWNDN
N

Tin hiéu dat

|

0.5

t[s]



Ham truyén dat G, (2)

M (2)

(2—1)2(2—23)---(z—zn); |

Gy(2) kidu 2" G,(2)=

bm=—||m(z )G, (z)——I|m (2=D)M(2)

Te "(z2-1) (z-2)-(2-2,)
1 M (1)
T0.(1-2)---(1-z,)

K

=00

bm




0.8
X, ¥, e

0.4

-0.1

Tin higu dat

P
-
o

/4
7

“Tin higu d4u ra

Tin higu sai l&ch

0.4

t[s]

0.8



Ham truyén dat G, (2)

M(2)

« G, (2) kiéu “2”: Gh(2)=(z_1)2(z_z (-2 ); vz, #1 i=3,..,
K, =L lim(z-1)°G, (2) = L lim— Z=D"M@)
T? 251 T? 291(2_1)2(2_23)”,(2_2”)

1 M (1)

= t
TP (1-z)(1-7,)

Kbh —

__P _
S, = —— = const

bh



0.15

X.Y. e

Tin hiéu @t

Tin hiéu d4u ra

Tin hiéu sai l&ch

0.2

0.4



\

TONG KET

Kiéu 0 1 2
St
Spt const 0 0
St 0 const 0
Sph - 00 const




Giam sai léch tinh

» Tang hang so thoi gian

Hé thong c6 kha nang bi mat 6n dinh

« Tang kiéu (loai) cia ham truyén dat

Tang so lwong khau tich phan trong hé thong hé



6.4. SAI LECH TINH CUA HE THONG BAT KY

 Hé thong bat ky ¢co G(2) = B(2)

ham truyén dat G(2) A(z)

=>Chuyén hé thong da Xz) ~E@) Y(@2)

cho vé dang hé thdong  x«xT) (_;)Te(kT) Snl@) T )
Kin

Gh(z) :G(Z) :@

“ =176 1) A2)




Gh(z) — ()_B(Z)

=160 A(z)

> Xac dinh ham truyén G, (z)

B(2)
A(z) — B(z)

Gh(z) —
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