Narzedzia wspomagajace projektowanie UR — SISO Design

Obiekt LTI
(Linear Time-Invariant System)

Optmization Based Tuning
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Approximate MIGO frequency response
Approximate MIGO step response
Chien-Hrones-Reswick

Skogestad IMC

Ziegler-Nichols frequency response
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Matlab + Control

» modele (transfer function, state-space, pole-zero-gain, frequency-response)

» konwersje

* potgczenia (series, parallel, feedback, ...)

» funkcje (step response, Bode, Nyquist, ..)

» metody projektowania (Root locus, Bode diagram, LQR, LQG, ...)

* narzedzia interaktywne
* ltiview
* pidtool

* sisotool, sisoinit

SISO Desgin

help control



Matlab + Control

LTI Viewer

Wywotanie z linii komend: Itiview(obiekt LTI)
Analiza obiektéw LTI (linowych, stacjonarnych)
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Matlab + Control _

regul = pidtune(obiekt, typ _regq)

[regul info] = pidtune(obiekt, typ reg)
obiekt= model tf, ss, zpk, np.: obiekt=tf(1, [1 1])
typ_reg = ('p', 'i', pi', 'pd', 'pdf', 'pid', 'pidf")

regul= Kp + Ki*1/s
with Kp=0.473, Ki=1.6
Continues-time PI controller in parrallel form

info= Stable: 1
CrossoverFrequency: 1.1237
PhaseMargin: 60.0000

[regul info] = pidtune(obiekt, typ_reg, opcje)

opcje = pidtuneOptions('CrossoverFrequency',1.2,'PhaseMargin',45);
[C info] = pidtune(obiekt,typ reg, opcje)

Wywotanie z linii komend: pidtune(obiekt LTI, typ_reg [,opcje])
Wspomaganie doboru nastaw PID



Matlab + Control

Fite: Edit  Help

Architecture | Compensator Editor | Graphical Tuning |Ana§_gsrspfois| Automated Tnning|
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LoopTransfer_C

Right-cick on the plats for more design options.
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Wywotanie z linii komend: sisotool(obiekt LTI)

Projektowanie wybranego ukfadu regulacji dla obiektu LTI (uktad SISO)




Przykiad 1: obiekt = 1/(s+1), regulator = Kp + Ki/s

T cloae-all,; clear all

Pim s=tf{'a"):

3= Kl=1; T1=1;:

i G1=K1/ {T1l*3+1);

5

6= [C, info]=pidtun= (&1, "pi'})

e B=C; %1 .apoach
=S $Ep=C.HEp; Ki=C.EKEi; B=EptKEi/=3; %2 .3po3ok
B Gzl=feedback (G1*R,1);

i step(Gzl);

TEo stepinfo(Gzl), Fallmargin{Gl*R) h info

o
H Figurel

Continucus-time PI controller iff parallel form:
1

Kp + Ki % ———
3

Ep = 0.47319, Ki = 1.6046
info =

Wit

Stable:
CroasoverFrequency: 1.1237
PhaseMargin: &0.0000

1

ans

RiseTime: 1.3003

SettlingTime: 4.3377

SettlingMin: 0.9053

SettlingMax: 1.1158

Owvershoot: 11.5817
Undershoot: 0

Peak: 1.1158

PeakTime: 2.7063
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funkcja pidtune
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W Simulinku: blok PID + PID Tuner
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Przykiad 1: obiekt = 1/(s+1), regulator = Kp + Ki/s

T cloae-all,; clear all

Pim s=tf{'a"):

3= Kl=1; T1=1;:

i G1=K1/ {T1l*3+1);

5

6= [C, info]=pidtun= (&1, "pi'})

e B=C;

g $Ep=C.Ep; Ki=C.Ki; B=Ep+Ei/a;
B Gzl=feedback (G1*R,1);

i step(Gzl);

TEo stepinfo(Gzl), Fallmargin{Gl*R) h info

funkcja pidtune

%1 .apoach
%2.3poack

Continucus-time PI controller iff parallel fnrm;\\

1
Kp + Ki % ———
3

Kp = 0.4731%, Ki = 1.6046

info =

Wit

Stable: 1
CroasoverFrequency: 1.1237

PhaseMargiirsa &0.0000
ans

1.3003

BiseTime:

SettlingTime: 4.3377
SettlingMin: 0.9053
SettlingMax: 1.1158

Owvershoot: 11.5817

Undershoot: 0
Peak: 1.1158

PeakTime: 2.7063
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W Simulinku: blok PID + PID Tuner 7



Przykiad 1: obiekt = 1/(s+1), regulator = Kp + Ki/s sisotool

a=tf("a'}:
F=1/(1*s+1) ;

File . Edit Help

Kp=1; Ki=1; il - ) ™
R=Kp+Ki/s: S H |
@ Workspace 5 Architecture | Compensator Editor | Graphical Tuningl Analysis Plots | Automated Tuning
sGz=feedback (G*R,1); || &-4)5E0D ke . =y
lsia-:ﬂ:u:n:rl {G,R) &[T Design History Design method: [PID Tuning 5
Compensator
Ic =1.6046%0.29 + 1.6046/s

= 0.465334 + 1.6046/s

Specifications

Tuning method: ;Rcrbust response fime - '
Design options
Controller Type; & p 1 i@ P1 ' PD = PID

Dresign with first order derrvative filter

Design mode: | Automatic (balanced performance and robustness} - J

I Update Compensator

Show Architecture H Store Design H Help ‘




Przykiad 2: obiekt = 1/(10s+1)*exp(-s), regulator = Kp + Ki/s

I[ PLrz10to_txt.m x]

- s=rfE('s");
- G=1/(10%=2+1) *exp(-13):
= Fp=1l:; Ki=1l:
= R=Hp+Hi/fa=;
[C info]= pidtune(G,'pi’)
= B=C;
2 Gz=feedback (G*E, 1) :
= step (Gz)
= stepinfo (Gz)

W e =) o U e D RS

Command Window

with( Ep = 0.552, Ki = 0.141

Continuous-time PI controller in

info =
Stable: 1
CroszoverFrequency: 0.1049
PhageMargin: €0.0000
ans =
RiseTime: 3.2878
SecclingTime: 71.4931
SecvcvlingMin: 0.6121
SecclingMax: 1.6382
Overshoot: 63.8171
Undershooct: 0
Peak: 1.6382
PeakTime: 9.58%55
fx =~
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File Edit View Insert Tools Desktop Window Help ™
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Step Response

funkcja pidtune

s=cf("'s");

G=1/{10%=+1) *exp (s} ;

Gp=1/ (10%=2+1) *pade (exp (-3} ,1}:
Fp=1:; Ki=1;

R=Kp+Ki/=;

¥Matlap > R2010b

[€ infol= pidtune(G,'pi') B=C;
Gz=feedback (G*R,1):

step(Gz)

stepinfo (Gz)

fzawaze

[C infols pidtune(Gp, "pi'} B=C;
Gz=feedback (Gp*R, 1) ;

step(Gz)

stepinfo (Gz)

1
Kp + Ki # =--
.

with ¥p = 0.61518, Ki = 0.15101

infa =

Stable: 1
CrossoverFreguency: 0.1110
PhaseMargin: 60.0000

RiseTime: 3.3021
SecclingTime: 71.3813
SevclingMin: 0.6148
SectlingMax: 1.6368
Overshoot: 63.6762
Undershoot: 1.8514

Feak: 1.6368
PeakTime: 9.7800

-
£l
*
B



Przykiad 2: obiekt = 1/(10s+1)*exp(-s), regulator = Kp + Ki/s

s=EELfNgV};
G=1/(10%=+1) *exp(-3);

sisotool

Model time delays are approximated in the root locus plot. View or modify
approximation settings here.

Gp=1/(10%=+1) *pade (exp(-=),1); ‘ﬁ 5150 Tool Preferences

Ep=1; Ki=1:
E=Ep+Ei/=;

Faproksymacja automatyczna
sizsotool (G, R)

taproksymacija rgcEna

si=otool (Gp, R)

"B Control and ks

File Edit Help
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| Urits I Time Delay= | Style I Options I Lire Colors I

Approximation

Specify the Pade approximation order for tools that do not support

systems with delays.
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Workspace

IB Design H

Architecture | Compensator Editor | Graphical Tuning | Analysis Plots

Automated Tuning
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Compensator

Design method: [PID Tuning

=

|C

7|
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014064 x —

Specifications

Tuning method:
Design options

Controller Type:  (©

Design mode

5

= 0.548496 + 0.14064/s

x)

r Robust response time:

I P 1 @ Pl & PD 1 PID

[¥] Design with first order derivative filter

lAutﬂmatic (balanced performance and robustness) v]

| Update Compensator |
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