GTU - Elektronit Miihendicligi

Kontrol Sictemleri
Kok yer egrileri (Final ¢ahgmas:)

Orijinal not: Notes.pdf

UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Kok yer egrileri

1) poles-zeros
2) x=n-m
3) centroid : > kutup — 3_ sifir

k
O e
2eros yok m =0
poles - 0,-2,-4 n=3
x=n-m w = 60, 60, 180
ol = > kutup — > sifir _[Z-E L 15
o 3

orijinal gizim, s. 1

A =1+ aG(s)H(s)

k

A=t v D+ D)
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

A=s3+65°+8s+k=0

Routh table

311 8 0
s2l6 k
51 a

9| k

orijinal gizim, s. 1

Caprazin bir altina iniyor

1 8
6 k
a:_
6 0<k<da8 | kritik kazang
6 k
Lk =—
0]
7
ke =48
48
6s°+ ke =0
s? = /gl

s=%2V2]  eksenleri kestigi nokta

,
s+
G(s) (+2) k
2eros = -4 (m)
poles =0,-2 (n)
x=n-m=1 Oc

!Clavde notu: muhtemelen s = -8 (yani s = v=8) olmali.
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

- ©°
orijinal gizim, s. 2
_ (s+a)k
467 v+ 2)
2evo0s = -4 m=1
poles =0,-1,-2 n=3

x=n-—-m=2 — 9a0°

e 2 kotup—3 sifir  -3+4 -1-2+4 1
@ od e T 2 —12

orijinal gizim, s. 2

_(s+a)(s+3)

G

2=-4,-3—-m=2 n-m=1

p=0,-1-2—=n=3
-1-2+4+3=4
——

Claude ile dijitallestirildi - hata icerebilir / Digitised with Claude - may contain errors 3/ 15



Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

orijinal gizim, s. 2

] L

orijinal gizim, s. 2

2eroes _ (s=2)(s+3)(s+3+2)(s+3-2))
poles (s +S)(s+1)(s+ % (s + % +)

n-m=0
step | ramp
0 | v5
T L
2 &

bN
\|

S, &6
-2-3(3+2)(3-2)
S 1(E-NG+)

=-4,16
-0,316
T+ kp B
6-3=3 /

-60 + 60 + 180
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Kontrol Sictemleri Kk yer egrileri (Final ¢ahgmas)

wa L o 5;:.3
P
orijinal gizim, s. 3
aoe) = KEFT=DE 414D

(s+2+2))(s+2-2j)
2zeros: =1+, =1—j

poles = =2 — 2j, =2 + 2j

orijinal gizim, s. 3

-+ 3
Top o
— JL

orijinal gizim, s. 3

(D1 + D)) — (©; + ©5) = F180

sifirlar poles
@1 = F180 + @2 = (D1 —(Dz
~— =~
a0 135°
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

Jekrar

Mp=%25 tp=2$v1
T T

t IS N S N,
P wg we/1-2
—7tl,

M, = eVi-@ = 0,25

_T[C

V1-=12

S _oam

1-¢2

=Wn0,25

2
& _onaa ?(1+0,194) = 12
{=0,40

' 2s

-

XD b~ ‘ . it Y (s)

1+05
orijinal gizim, s. 4
5
G(s) 5 —E1—
1+ k(1+2bs)
S
Jd Lkl
s2 + k + kbs
- k Wi
s2 + kbs + k s2 + 20wps + wg
k=w? k=wl=292
kb = 2wy
b=250n_ 0,46
Wp

2Clavde notu: muhtemelen sad taraf 0,194 olmali.
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

2)
k

HHE” e

2eroes I

poles p1=0 py=-2 p3=-4

x=n-m=3-0=3

D> poles—) zeros -2-4 -6

centroid = = =—=-2
o o o
180(2i +1
Assymptotes angles = r% i=0,...
= 60, 180, —60
——
300

orijinal gizim, s. 4

_s(s+2)(s+A)+k

s+ +ay °
s(s+2)(s+4)+k=0

k=-s(s+2)(s+4)
—_——

s2+2s
s3>+ 252 +4s? +8s
s3+652+8s
dk )
— = (35 +12s+ 8
e (3s 5 )

kokleri (3s2 +12s + 8)

[s;= —0,845| , so =—3,154
; N—— —
——

X non acceptable

departure point
| k=307

?k range

2 +652+8s+k=0
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

3| 1 8 0
2 6k 48 — k>0
A %‘k 0 O0<k<dd
s0 k

k=43

3 +6s2+8s+48=0

sz 46| |s=[282) | sp=-D%D]

G(s) = s+4 B
s(s+2)
2eroes
s=-4
p1=0  py=-2

orijinal gizim, s. 6

—Te kutup ekleyelim
(s+ad)k

Gls) = s(s+N(s+2)
2eroes
21 = -4

pr=0  pp=-T  p3=-2
n-m=3-1=2

-1-2+
centroid = ikl
2
1
===05
2
180(2i + 1) +90
angles T ab
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

orijinal gizim, s. 6

s(s+N(s+2D)+(s+dk=0
(s + Bk = —((52 +5s)(s+ 2))

(s + 352+ 25)

) (s+4)
dk _ —(3s2+6s+2)(s+4)+ (s> +3s2+2s)(1) _ 0
ds (s + 4)2 i

= 3531252 652 _245_-25—8+5>+3s2+2s=0

—2s3_21s2 _24s_g =03

253+ 21s2+24s+8 =0

$1= =542 X s3=-1,62 x

s(s+N(s+2D)+(s+dk=0

(s+ Ak = —((52 +3s)(s+ 2))

_ —(s® + 352+ 25)
(s+4)

s>+ 352+ 2s+ks+ak=0

k

s3+352+(2+k)s+ak=0

s3 1 2+ k
52 3 Ak
. 6+ 3k-ak
S ———————————————
3
s0 0
6—k>0

3Clavde notu: muhtemelen —15s2 olmali (=12 — 6 + 3 = —15).
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

k<6 critical gain
O<k<é6/f
s2+3s2+85+24=0
s1=-3 sy =2,82j
s3=-2,82j

= —3% zero ekle
(st A)(s+3)k

T s(s+N)(s+2)

G(s)

2=-4, -3, m=2
p=0,-1-2,n=3
x=n-m=1

angle = =180

orijinal ¢gizim, s. 7

s(s+N(s+2)+(s+84)(s+3) k=0
| S S

s2+3s+4s+12
s24 25412

s3>+ 352+ 25+ ks? + 2ks +12k = 0
k(s> +?s+12) = —
S+ (3+k)s?+ (2+ )s+12k =0

0
)
2

orijinal ¢gizim, s. 8

n—-—m=20 0O sonsuz
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Kontrol Sictemler Kk yer egrileri (Final ¢ahgmas)

(s=2)(s+3)(s+3+2)(s+3-2))

af(s) =
) (s+5)(s+1)(s+%+j)(s+%—j)
_ _R(s) 1
&) = 1+ G(s) s
. I 1 _L
SLI_%SE(S) T 1+ lim G(s) = =0,0871
s—0
-12,48
€Ess = —0,0871
Skill Acsesement Ex 8,4
Unity feedback system
k(s +2)
)= 2 s+ 13
21 F -2
@) p1=2+3
p2=2-3j

L (
J Y I

orijinal gizim, s. 8

(1)1—91—92 =180
arctan(3/4)
—~—
36,83 —0;—90° =180°
01 =36,83-90-180

=-233
A=1+G(s)=0
s2—8s+13+k(s+2)=0
s2-4s+13
2 A o |
(s+2)
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Kontrol Sictemleri

dk _ —(25—4)(5+2)+(52—4s+13):O

ds

—(25%+4s—4s—8) + (s> —4s+13) = 0

K1($+2)

(s+2)2

252+ 8+s2_4s+13=0

Ls? —lasi+ 5 =04

=s24+45-21=0

51—':3

break in point
Sp = -7

s2—a4s+13+k(s+2)=0
2+ (=8+k)s+13+2k=0

g2 1 13 + 2k
st k-4 0 0
O 113+ 2« 0
k—4 >0

k—a4=0

k= a4 olsun

a
s2+13+ 2k =0
~~

3
s2=-21
s = xjvV21

V g'eki/: Basili soru 2: Verilen sistemde Kq ve K5 kazanglari, birim
basamak bozucu giriste kalici durum hatasi —0,00001 ve birim basamak
giriste kalici durum hatasi 0,002 olacak sekilde belirlenecek. Blok

diyagram (==

E(s)=R(s)—C(s) = C=rR-E

e 5(534) bloklari, D(s) bozucu girisi) basilidir;
el yazisiyla €(s), Aq, A, etiketleri eklenmis. Dijitallestirilmedi.

(orijinal notta, s. 10)

C = (EA + D)A,
R —E=EMA, + DA,
r— DAZ = 5(1 + A1Az)

4Claude notu: muhtemelen +21 olmal.
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12/ 15



(o 277)

Kontrol Sictemleri

= 0,00001 = lim

. 1 - 1
0,002 = lim T+ GG, J s(s +3)(s + 4) + kiko(s + 2)

Kk yer egrileri (Final ¢ahgmas)

L % DA,
T4 MAy 1+ AA,
ifr=0 D#0 D= g
___ DA
T T+ AAsy
_A.Z
Ess = i E(s) = —————
ss = lim s€(s) = 73 ArAo
P
. s(s+ 4)
= lim —
5% b (s +2)
1+
s(s+4) (s+3)
k2(5+3) B 3/(2 _i
s—0 S(S + 3)(5 + 4) + k1k2(5 + 2) 2k1k2 2kq
k1 = 150.000
1
b) R(s)=_ D(s)=0 is 0,002
+3)(s+ 4
s(s+3)s+)

Pocitive Feedback Architectvre

ees) *

+

Arrival angle

(3 Asymptotic angle

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors

| e 69 , (W

HC)

orijinal gizim, s. 11

C(s) _ ka(s)
R(s) 1—kaG(s)H(s)
1—kG(s)H(s) =0

GEHE) = ¢

360 = 2eros angle — poles angle

3601
+
n—m

2ero : lead — daha stabil, hizli cevap

accuracy kotl
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Kontrol Sictemleri Kk yer egrileri (Final ¢ahgmas)

poles : lag
s+lT O0<ouxc<l:lead
Ge = k¢ 7
s+ 57 x>1:lag

et

C
A
1% (Dc | (5—;'\)(;??)‘

orijinal gizim, s. 11

Dominant pole = =3 + 2j
steady state error = 10%

& Gekil: Basili soru 27 (Sekil P8.3, BSGm 8.7): Birim geri beslemeli
K(s? — 25+ 2)
(s+2)(s+ad)(s+5S)(s+6)
egrisini ¢iz, b) asimptotlar bul, ¢) sistemi kararli yapan K araligini
bul, d) kirilma noktalarini bul (Usty el ile gizilmis), e) kapali gevrim
basamak cevabinda %2S asim veren K degerini bul. Basili metin
dijitallestirilmedi; G(s)'in yanina el yazisiyla asagidaki carpanlar eklenmis.
(orijinal notta, s. 12)

sistem, G(s) = Istenenler: o) kok yer

(1+0-J)
191
PR
|l G-—-4
6o
TS _6) 25 ~u da-21
|| .ss’ép & & n _ 1
|

orijinal gizim, s. 12
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Kontrol Sictemleri

n-m=4-2=2
2 rp. poles — X rp. 2eroes

2
65— a4 2+++ T
o = 2 5 2 = 25:—?,5
(2i + 1)
= = 90
¢ 2
2=
A(s) =1+ K(s®—2s+ 2)

(s+2)(s+48)(s+5)(s+6)
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