801400805441 Kendinden Ayarlamal Kontrol Sistemleri [1-5]

Kesikli zaman modellerinin gelistirilmesi, blok diyagramlar ile uygulamalar,

Matlab uygulamalan [1-5]
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Asagida verilen sistem modeline birim basamak etki verildiginde ayrik veya kesikliy cevabini
bulmak icin Matlab ortaminda filter komutu uygulanir

y(z) -2z7'+7  7-2z71
u(z) (1—-z1H2 1-2z714z2

>> pay=[7 -2]
>> U=ones(1,10)
pay =
U =
7 -2

>> payda=[1-2 1]; 1



4. Figure 1 — O

>> y=filter(pay,payda,U)

File Edit View Insert Tools Desktop Window Help

y= —bl—"lﬂanlﬁ [:3 +\_\{mﬁ'@"h£' 'T—y DE' E
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>> k=0:1:9 250 |

k =

200
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150 T

>> plot(k,y) /}/
100 | )
>> hold on f,,f"’
50 [ ,«/
>> plot(k,U) -
>> hold off 5 9 @ 5 o 5 8 7 G

Ayni sistem modeline U=10*k formunda ramp etki verildiginde ayrik veya kesikli y cevabini
bulmak icin Matlab ortaminda filter komutu asagidaki sekilde uygulanir.

>> T=10; >> pay=[7 -2];
>> k=0:1:9; = >> payda=[1-2 1]; —

>> U=k*T; >> y=filter(pay,payda,U)
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>> plot(k,y)
>> hold on

>> plot(k,U)
>> hold off

Ayni sistem modeline
“impulse”(Kronecker
delta) etki verildiginde
ayrik veya kesikli y
cevabini bulmak icin
Matlab ortaminda filter
komutu asagidaki sekilde
uygulanir.
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Command Window

Mew to MATLABT See rescurces for Getting Started,

New MATLAB Graphics System
MATLAE R2014b introduces a new MATLAE graphics systern, with new ¢
many new features. Some existing code may need to be revised to wor
Learn more

Ib'} k=0:1:%5;
»>>» O=[1 zero=s(1l,9)]:

== pay=[7 -2]:

»>» payda=[1l -2 1]:

»» y=filter (pay,payda,U)
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> plot ik, v)
»>>» hold on
>> plot (k,T)
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PID kontrolor process

1.2+ 11271+ 0.3272
Gc = —— 7—2z71

T 1—dz 1+ 4772

Gc =
1.2z22"2+1.1z+0.3

z-1
Sample time: 1 seconds

Discrete-time transfer function.



>> Gp=tf([7 -2],[1 -4 4],Ts)

Gp = >> Gol=series(Gc,Gp)
72-2 Gol =
JN) _A7+4 8.4z2"3+532"2-0.1z-0.6

z"3-52z2"2+81z-4
Discrete-time transfer Sample time: 1 seconds Ggb =
function.

Sample time: 1 seconds

>> Ggb=feedback(Gol, tf([1],[1]), -1)

Discrete-time transfer 84z2°3+5.32z"2-0.1z2-0.6

function.

94z"3+0.3z"2+79z-4.6
Sample time: 1 seconds

Discrete-time transfer function.

84+53271-0.12"2-0.6z3
> 9440327147922 -4.6273 S




Negatif geri besleme ile olusturulan kapali hat transfer fonksiyonu blok diyagraminda verildigi
sekilde elde edilmistir.

Bu geri beslemeli proses kontrol sistemine birim “impulse” (Kronecker delta) giris degiskeni
etkisi vererek sistem c¢ikis degiskeni cevabini kesikli zaman adimi sayisina gore elde edelim.

Y Figure 1

>> x=[1 zeros(1,9)];
File Edit View Insert Tools Desktop Window Help

>> pay=[8.4 5.3 -0.1 -0.6]; Odde | h| ARODEL- 2|08 o

>> payda=[9.4 0.3 7.9 -4.6];
>> y=filter(pay,payda,x);

>> k=0:9;

>> plot(k,y,'o--'

>> hold on

>> plot(k,x,'square’)

>> hold off

>> clear all

>> clc




Bu geri beslemeli proses kontrol sistemine cevap kararsiz gibi gortintyor geri beslemeli
sistemin kararlihigini inceleyelim.

y(z) 84+53z7'-0.1z7%-0.6z7°

Gab = — =
I = (@) 94+ 032 L +7.922 — 4,623
Once kararhlik incelemesi yapalim: ~ # figur! - box
! File Edit View |Inset Tools Desktop Window Help |
>>pd=[9.4 0.3 7.9 -4.6]; Ddde bR 09EL- 2 08| nD |
>> roots(pd)
| 1r
ans = 08
06
-0.2455 + 1.0028i oal
10.2455 - 1.0028i g 02}
§ 0 | N S
0.4591 + 0.0000i E,
E D21
>> zplane(ans) | 047 !
N6 T
Karar: geri beslemeli sistem $ oal
kararsiz yapida kontrol ayar 4l | g | |
parametreleri degistirilmelidir. P 05 0 05 1

Real Part



>> p=[1-4 4];
>> roots(p)
ans =

2

2

Proses kontrolorsiiz olarak kararsiz.

blok diyagrami verilen geri beslemeli proses

kontrol sisteminin transfer fonksiyonu :

kontrolor
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>> Ts=1
Ts =

1

>> Ge=tf([1.5 1.1 0.3],[1 -0.4],Ts)

Gc =
1.5z222+1.1z2+0.3

z-0.4
Sample time: 1 seconds

Discrete-time transfer function.

>> Gpall=parallel(Gp,Gp1)
Gpall =
10z7°2-7.92z+1.44

z"2-0.84z+0.144
Sample time: 1 seconds

Discrete-time transfer function.

>> Gp=tf([7 -2],[1 -0.24],Ts)

Gp =
7z2-2
z-0.24

Sample time: 1 seconds

Discrete-time transfer
function.

>>t=[1-0.84 0.144];

>> roots(t)

>> Gpl=tf([3 -1],[1 -0.6],Ts)

z-0.6
Sample time: 1 seconds

Discrete-time transfer
function.

>> Gol=series(Gc,Gpall)

15274 - 0.88 z*3 - 3.552 22 -0.792 2 + 0.432

ans = Gol =
0.6000
0.2400 T
z"3-1.242"2 +0.48 z- 0.0576
(Gpall Sample time: 1 seconds
Kararli Discrete-time transfer function.
yapidadir)



>> tt=[1-1.24 0.48 -0.0576];

>> roots(tt)

ans =
0.6000
0.4000
0.2400

>> Ggb=feedback(Gol,tf([1],[1]), -1)
Ggb =

15274 -0.88 273 -3.552 272 -0.792z+0.432

15274 +0.12 z2*3 -4.792 "2 - 0.312z + 0.3744

Sample time: 1 seconds

Discrete-time transfer function.

(Gol kararli yapidadir)

X(2)

Ggb

15— 0.88z71 = 3.55227% = 0.792z7% + 0.432z7*

T 15 +0.12271 + 479222 — 0.312773 + 0.37447~*

Y(z)

11



4| Figure 1 — O
>> pd=[15 0.12 _4.792 _0.312 0.3744]; File Edit View Insert Tools Desktop Window Help
NEdS | kAN DEL- 2| 0B | 0D

>> roots(pd)
ans = 0.8 [

-0.4010 + 0.1080i 0|

-0.4010 - 0.1080i . . S R

0.5101 + 0.0000i £

0.2838 + 0.0000i
>> zplane(ans) L . . . .

_ h Real Part .

Karar: geri beslemeli sistem kullanilan kontrol6r ayar parametreleri ile kararli yapidadir.

Bu geri beslemeli proses kontrol sistemine birim “Birim basamak” giris degiskeni etkisi
vererek sistem cikis degiskeni cevabini kesikli zaman adimi sayisina gore elde edelim.

>> x=[1 ones(1,9)] >> pay=[15 -0.88 -3.552 -0.792 0.432];
X = >> payda=[15 0.12 4.792 -0.312 0.3744];
1 1 1 1 1 1 1 1 1 1 >> y=filter(pay,payda,x);




>> k=0:9;

>> plot(k,y,'o--'

>> hold on

>> plot(k,x,'square')

>> hold off

>> x=[1 ones(1,99)];

>> y=filter(pay,payda,x);
>> k=0:99;

>> plot(k,x,'square')

>> hold on

>> plot(k,y,'o--'

>> hold off

4 Figure 1
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Kararl geri beslemeli kontrol sistemi ¢ikis degiskeni cevabi gorilmektedir.
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