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Kontrol Sictemleri
Block Diagram & Signal Flow Graph

Original notes: Control-Systems-lecture-3.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.

Representation methods in the Freq. domain

1- Block diagram v
2- Signal-flow plot

Output _ C(s)

Transfer function (G(s)) = Tnput = @

(desired)

2(s) G(s) C(s)

C(s) = R(s) G(s)
summary
function

(desired) N E(s)
2(s) a(s) C(s)
closed loop systems
E(s) = R(s) - C(s)!
Transducers are required
+ E(s
R(s) ® ) G(s) C(s)

H(s)C(s) )

'Clavde notu: Orijinalde eksi isareti gérinmiyor.

Feed forward T.F.
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EF. = G(s)
Closed loop TF

&)

R(s)

E(s) = R(s) — H(s) C(s)
C(s) = E(s)G(s)
C(s) = [R(s) = H(s) C(s)) G(s)
C=Ra-HCG
C(1+ HG) = Ra

C_ &g _ feedforward TF ) _
2= T+HG  T7 open loop TF (for negative feedback: +)

open Loop TF

+ E(s
2(s) - ® ) G(s) C(s)
LS) HGe)
Els) = G(s) H(s
o0 = GEHE)
Cascade configuration
R(s) G Gy —=----2 Gn — C(s)

cascade config

Gs) |
2(s) G1Ga - Gn
Gi(s)
R(s) ® C(s)
Ga(s)
C(s) = R(S) Gi(s) + R(s) Ga (s)
208
20 Gi1(s) + Ga(s)
R(s) —— © —]G(s) | €s) = R(s) —{ G() ? — C(s)
G(s)
X(s) T
X(s)
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R(s) —| G(s) | © w 2
1/G(s)
X(s) T
X(s)
Pickoff points
—1 G(s) — R(s) G(s) R(s)G(s)
R(s) R(s) = R(s) —f G(s) 1G(s)— R(s)
2(s) —{1/G(s)— R(s)
s
R(s) i ® [ s2+1fst—1 1fs C(s)
s
o ]
QPP 2+ 1fsHo] s c(s)
| ®
s
_s2+1fs
Tk = T+s2+1/s
+ s2 +1/s
R(s) ® m—» /s C(s)
-
C(s) _ % <1is;1/15/s> 2
R(s)

1 ( s2+1fs
T4 s <T+52+1/s> s

2Clavde notu: Sayfanin alt kenari kesik oldugundan son satir (payda) kismen gdriniyor; ifade tahmindir.
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ey

original drawing, p. 4

original drawing, p. 4

TEy =
1—HG1Go
a1Go )
— ]G
T, = (T - HG1Go ?
L GG T
1— GGy H 3 G
®ds) ©
original drawing, p. 4
As) T3
R(s)  1+TFs3
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Transverse cignal approach
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original drawing, p. 4

(R—C+PBH) Gi—CHy | Go = B
N A N T B2

[0

[(R=C) Gy — CHy| Go + BHiG1Go = B

[(R-C)a1 - CHy) G2

SN P

é C

— &

original drawing, p. 5

C=pas
[(R-C)G1 - CH3] G2G3 e
1—HG1Go
| [RGols | 3| CohGoGa+CHyGrGs | .
1—-HiG1Go 1—HiG1Go
GG3 GoG3 a
el 123 L b oM = T2E3 L e
1— H1G1G> (G2 1= |GG
(OF} 0p)
c_ 0,
— E = 71

3Claude notu: muhtemelen pay RG1G2G3 olmall.
4Clavde notu: muhtemelen pay Gi1G2G3 olmall.
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Noices/distrubances
~—~— 0G)
(s)r
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original drawing, p. 5

Superpogition principle

Response due to D(s)
—~

C(s) = Cr(s) + Co(s)
——
Response due to 2(s)

case ) R(s)#0,D(s)=0

) _ Gi&)ale) | oy G

R(s) 1+ GiGaH T 1+ GGt
case 2) R(s)=0,D(s)#0
0%) 1\
— G, 061 > (&)

original drawing, p. 6

Cs) . G
D(S) 1+ Gyt

4 Go
— Cp = (1 " 6162H> D(s)

G1G2 b Go

C =
)= 7R Traan
_ G
= 71 - G1G2H (&1)2 + D)
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Signal Flow reprecentation /graph

Block Diagram & Signal Flow Graph
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original drawing, p. 6
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original drawing, p. 6
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original drawing, p. 7
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CEE) +A

Block Diagram & Signal Flow Graph

original drawing, p. 7

® Birbirine dokunmayan looplarin gainleri (kiglk loop gainleri garpilir)

g(AiVl#T . G2H2G3H3
gain#Z s G1G‘2G3H1H3

") 41 T+ Ga

+1

- Hq

Feed forward path

R(s) — C(s)

Ti=#1:0GaGz  first path
Ty =# 2:61G3 second path

Macon'e rule

G(s) =

There is 3 loop

loop
#1:-Gi1GaH
# 2: —Gsz
# 3: —G3H3

C(s) _ 2 u=1Til

R(s)
k: number of forward paths

T¢: forward path gain for path # k

A

non touching loop gains
A=1—Z(oopgains+z gtoer e —Z

taken 2 at a time
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original drawing, p. 7

non touching loop gains

taken 3 at a time
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touching ( i
+Z non touching loop gains

taken 4 at a time

- Z loop gains that touch
¢ the k% forward path

A =1+ GGoH + Gaty + Gatz + (GaGatHaHz + GiGaGaHH3)

NEA Z loop gains that touch
c=A-
the k% forward path

(make the touching gain 0 in A)
A1 =1 (H1,H2,H3 = O)
A2 =1

1 1
C(s) _ TiA1+ ToAy _ GG + GiGa

R(s) ~ A A

original drawing, p. 8

Feed Forward path : G1G2G3GaGs

loops : # 1: Goth
#H 2: GatHy
# 3 G2G3GqGsGe GGy
#4:GaHg
Non touching loop gains (2 taken at a time)

loops 1,2 : GotHy Gato
loops 1,4 : GoHy GaHg
loops 2,4 : GaHoy GatHa

Non touching loop gains (3 taken at a time)
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loops 1,24 : GoHy GatHy GaHa

A=1-GoH)— GaHo — G2G3GaGsGeG2Gg — GaHa
+ GothGaty + GotGatg + GattaGatg

— GaGaGathHHg
C(s) _ 2 Tehe _ T
R(s) A A
A1 =1-—- G’?H4

ec T-& __—-»C@/

original drawing, p. 9
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