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MatLab ile K6k yer egrisi ciziminde

num
1+ K—— =0 formunu kullanacagz.

den
num=(S—z,)(S—2.)........ (s—z.)

=s"+bs" ., +b

den=(s—p)S—P,)-..... (s—p,)
=s"+aS"" Fanne. +a

Kok yer edrisi icin MatLab komutu :  rlocus(num,den)

(Burada K kazanci otomatik olarak atanir.)
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Durum Uzay vektorleri verilmis ise rlocus(A,B,C,D)
kok yer egrisi Matlab Komutu :

Eder K kazang sinirlari tanimlanirsa:rlocus(num,den,K)
rlocus(A,B,C,D,K)

Eger vektor olusturulmak istenirse: [r,K]=rlocus(num,den,K)
[r.K]= rlocus(A,B,C,D,K)

Bu durumda cizim komutu: plot(r)

Kontrol Sistemleri Tasarimi 3
Prof.Dr.Galip Cansever




Ornek:

‘ Ks2+2s+4)
% .51.-:+¢Hs+ﬂ]{£+l.%+I]:

(1)

Cc=52

a=s(s+4)=s2+4s a=[1 4 O]
b=s+6 b=[1 6]

+1.45+1 c=[1 1.4 1]

d=conv(a,b)=[1 10 24 O]
e=conv(c,d)=[1 11.4 39 43.6 24 0]

den=[1 11.4 39 43.6 24 O]
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p=[1 2 4] g=[1 11.4 39 43.6 24 0]

r=roots(p) t=roots(q)

r=-1+1.732] t=-0.7+0.7141j,

—-1-1.732; :60.7-0.7141J
Acgik dongu sifirlari ::g

Acik dongu kutuplar

num=[0 0 0 1 2 4]

den=[1 11.4 39 43.6 24 0]
rlocus(num,den)

v=[-10 10 -10 10];axis(v)

grid

title('Root-Locus Plot of
G(s)=K(s"2+2s+4)/[s(s+4)(s+6)(s"2+1.45+1)] ")
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Imaginary AXIs

ORoot-Locus Plot of G(s):K(sz+23+4)/[s(s+4)(s+6)(52+1.4s+1)]

e |
/A S /6 N— |
4

N

o

190 5 0 5 10

Real Axis

Kontrol Sistemleri Tasarimi
Prof.Dr.Galip Cansever




Ornek: Ris) Cis)
(%)

Hi(s)

K(s + 0.2)
(s + 3.6)

G(s)H(s) =

num=[0 0 1 0.2]

den=[1 3.6 0 0]

rlocus(num,den)

v=[-4 2 -4 4];axis(v)

grid

title('Root-Locus Plot of G(s)=K(s+0.2)/[s"2(s+3.6)]")
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Imaginary Axis

4 | : |

Bl :
. S —— |
N . %
o . +
s - |
- |
. I I R N |

| 3
e I S E—

Root-Locus Plot of G(s):K(s+O.2)/[52(s+3.6)]

Real Axis
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Ornek:

@ -|I|:|:_.'I- + 1)
§(5 = 15 + 45 + 16)

num=[0 O 0 1 1]

den=[1 3 12 -16 0]

rlocus(num,den)

v=[-6 6 -6 6];axis(v);axis(‘square’)

grid

title('Root-Locus Plot of G(s)=K(s+1)/[s(s-1)(s"2+4s+16)]")

Kontrol Sistemleri Tasarimi 9
Prof.Dr.Galip Cansever




Root-Locus Plot of

G(s)=K(s+1)/[s(s-1)(s*+45+16)]

Imaginary AXxis

2 0 2
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Ornek:

{ (%)

Ci(s)

R

T

Gis)H(s) = ot ﬂ.."ﬂf;i + 0.6s + 10)

e+ 1.15 + 1035 + Ss

Acik Dongu Kutuplar: -0.3+3.148j; -0.3-3.148j,-0.5;0

num=[0 0 0 O 1]
den=[1 1.1 10.3 5 0]
rlocus(num,den)

grid

title("Root-Locus Plot of G(s)=K/[s(s+0.5)(s~2+0.6s+10)]")
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Root-Locus Plot of G(s)=K/[s(s+0.5)(s*+0.65+10)]
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Ornek:

e 1]
h'-@:—-*- B [edr - :)l C ;rb
A
A =
X = AX + Bu
y = Cx+ Du
u=r-y
(T R TR ()] [0
A= ] () 1|, B = |
=160 —56 —14 —14
C=[1 0 0] D = [0]
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rlocus(A,B,C,D)

Real Axis
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Ayrica durum uzay vektorlerinden
[num,den]=ss2tf(A,B,C,D)

komutu ile transfer fonksiyonu elde edilebilir.

num=[0 0 1 O]
den=[1 14 56 160]
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Ornek:

G(s) = - a=s+2

(s+2)(S+1)(S) pecyq

C=S

num=[0 O 0 6]
d=conv(a,b)

den=conv(d,c) =[1 3 2 0]
k=0:0.01:20;

r=rlocus(num,den, k)
plot(r,'."),xlabel('Real'),ylabel('Imaginary")
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Ornek:

K (s+5)
G(S) = -~~~
(s+1)(s+3)(s+12)

zOL = -5
pOL =[ -1; -3; -12 ]

G = zpk(zOL,pOL,1)

rlocus(G)
axis equal

axis([-20 10 -15 15])

[kk,clroots] = rlocfind(G)
sgrid(0.5,0)
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Root Locus
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Ornek:

5 (s+alpha)
G(S) = ===
(s+1)(s+3)(s+12)

2<alpha <10 olsun.

Dikkat edilecek olursa bir 6nceki 6rnege benzemekte ama bu
ornekte K =5 ve sifir -5 de sabit olmak yerine -2 ile -10 arasinda
degismekte!
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clpoles = []; param = [];
temp = conv([1 1],[1 3]);
den = conv(temp,[1 12])

K=5

clpoles = []; param = [];

for alpha = 2.0:10,

num = [0 0 K K*alpha];
clpoly = num + den;

clp = roots(clpoly);
clpoles = [clpoles; clp'];
param = [param; alpha];

end
disp(' alpha

closed-loop poles ')

disp([param clpoles])

plot(clpoles,'*")
axis('equal’)

grid;title("Ex 5.3: Root Locus, K = 5, 2 <= alpha <= 10"
xlabel('Real Axis'); ylabel('Imag Axis')
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Root Locus, K =5, 2 <= alpha <= 10
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Kullanilan Komutlar

rlocus: s dizleminde kokleri iceren kdk yer egrisini gizdirir.
axis: Cizim alanini belirler

conv: verilen iki polinomun katsayilarini iceren iki satir
vektorinun carpimlarinin katsayilarini verir.

rlocfind: Kok yer egrisi Gzerinde mouse ile secilen noktanin
kazancg ve kutuplarini verir.

roots: Bir polinomun katsayilarini iceren satir vektoranun,
P(s)=0 ¢b6zUmunu verir(koklerini verir).

zpk: verilen sifir, kutup ve kazancg icin transfer
fonksiyonunu olusturur.

plot: vektordn cizim komutudur

sgrid: sdizleminde sabit sonim katsayisi ve dogal
frekans cizgilerini verir.
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