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Feedback Connection
. X
Feedback Control with PID Xo(s) + _Xi®) o X8 X,(9)=G(E)X,(6) =G,O[Xe(9)+X,(5)]
1
. . =G(S)[X,(8) +G,(5)X,(9)]
and Its Simulation - .
X,(s) () _ Gy(s)
X,(s)  1-G/(s)G,(s)
GZ(S) 0 Gl 2
1 e +1 positive feedback
G,(s) =5 « -1 negative feedback (default)
s+1 Gy(s)
G = - 1 G,(s
) (%) s24+2s+1 205)
Bt % #& (J. Jason Chen)
PRAEN A » sys = feedback(tf(l,[1 0]),tf([1 1171 2 1]))
. - Transfer function:
jason@wavenet.cycu.edu.tw [
http://wavenet.cycu.edutw | | |
s"3+2sM2+2s +1
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‘ Basic Elements in a Feedback Loop ‘ Multi-Loop Reduction
[ S
{ H2(s)
What is a typical “final element” for B}
chemical processes? e R )
> G1(s) G2(s) }» ‘ G3(s) ‘ GA(s) }»4,
Desired value
CONTROLLER
conmoLen| oy
SENSOR
4'PROCE354' What th ) 1 1 2 1 1
Inputs Outputs at are the meanings G s+ S+
— S)=——— G(8)=—— Gy(S)=5—— G,(8)=——
of the arrows? 1(5) s+10 »(S) s+1 5(s) S 4+4s+4 HO) s+6
S+1
Hy(s)=——= H,(s)=2 H,(s)=1
.'/ How do we select the sensor ) S+2 () (%)
% location?
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‘ Series (Cascade) Connection Multi-Loop Reduction
H2(s)
— Gl(s) GZ(S) L eerreenee _— Gn(S) — v
*7 ‘ Gi(s)
X, (8)=G, (8) X, (8)=G,(5) G, (s) X, _, (5) o Xa® ©
==G ()G, 4(S) -G, (s) X, (s) T Xe(e) i
H3(s)
L= l nl = conv(nh2,dg4)
1 __ s+l d1 = conv(dh2,ng4)
&.(6) s G.() s?+2s+1 H sys0 = tf(nl,d1)
Giz I
» tF(1,[1 O]*tF([1 11.[1 2 1]) Yo
Transfe; function: + ‘ - }—+‘6—J‘ &
s + -
sSN3 + 2 s + s
» sys = series(tf(1,[1 0]).tf([1 1].[1 2 1])) H3(s)
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Parallel Connection ‘ Multi-Loop Reduction
Xy(s)
G,(s
Xo(8) i©) X,(s) vee L Y(s)
> 61 [+ 62(5) 6 H 64(s) FH
G ( ) X3 (S): X1(5)+X2 (s):Gl(s) Xo(s) +G2(S) x0 (S)
(s D
X, (s) X5) 5 ()46, (s
X, (5) G,(s)+G,(s)
1 s+1
G,(s)==~ G,(8)=7—F—
S s°+2s5+1 sysl = feedback(G3*G4,H1,1)
» tf(1,[1 O]+tF([1 11.[1 2 1]) oo
Transfer function: + Ye)
2sM2 +3s+1
s"N3 + 2 s + s
» sys = parallel (tf(1,[1 0]).tf([1 1]1.[1 2 1])) 5
H3(s)
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Multi-Loop Reduction

sys2 = feedback(G2*sysl,sys0)

GGG,
1+GG,H, +G,G,H,

Y#(s]
(s) GG.6G, Y(s)

‘ ‘ 1+G,G,H, +G,G,H, +GG,G,G,H,

I
sys3 = feedback(Gl*sys2,h3)
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-PART IV: FEEDBACK CONTROL LOOP
WITH THE PID ALGORITHM
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PID for LTI Continuous Process: Simulink

Hle Tools View Simulatics Help
B COFD| - G- FiA-C

Proportional

Integral

D Derivative

»SImLTI_PIDs.mdl
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PID for LTI Continuous Process: MATLAB

+
PID(s) —— G(s) —
_ ~ et
s*+3s+1

H(s)

clear all; clc

syms s

% G = 1/(s"2+3s+1)*e~(-1)

num = 1; den = sym2poly(s"2+3*s+1);

G = tf(num,den, "InputDelay”, 1);

H=1;

Kp = 6; Ki = 0; Kd = 03

C = pid(Kp,Ki,Kd);

Tc = feedback(C*G,H);

step(Tc) »SimLT1_PIDm.mdl
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