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% Chapter 5 Comprehensive Example
lear all, clc, cla

System definition
s=zpk('s');
sysl=200%* (-s+5) / (s* (s+10) * (s+100)) ;
margin(sysl),
w=logspace (-1,3,1000);
bode (sysl,w)
sys2=1.4*sysl;
margin(sys2)
bode (sys2,w) ,grid
system=sys2;
run('LCS5 Lead Lag Design sim.slx');
echo on
Run the simulink script any
then press any key to continue

Q

oe

o
©
o
©

tp=xout.Time;
xd=xout.Data(:,1);
xp=xout.Data(:,2)

LCS5_Comp_example.m )is 25

WG5S g (ILe) amslis g (s lis s5 °

o

% lead design

lead=1.25*(0.52*s+1)/(0.22*s+1);

sys3=sys2*lead;
margin (sys3)

% PD design
PD=1.75* (0.15*s+1) ;
sys4=sys2*PD;
margin (sys4)

% Lag design
lag=5.72* (5.52*s+1)/(31.5*%s+1) ;
sysS5=sys3*lag;
margin (sysb5)

% PI Design
T=1/3/0.05;
PI=(1+1/T/s);

% PID

sysT=sys4*PI;
margin (sys7)
system=sys7;

figure (1)

plot(tp,xd,'."', tp,xp,'-', tpd,xpd,'--', tpid,xpid,'-."),grid
set (findall (figure (1), "type', 'line'), 'linewidth',2)

xlabel ("Time (sec) ')
ylabel ('output')

title('Step Response Comparison of Different Designs')

legend('location', 'best','x d','P',"PD', 'PID")

figure (2)

plot(tp,xd'.', tp,xp,'-"', tlead,xlead,'--', tlag,xlag,'-."'),grid
set (findall (figure(2), "type', 'line'), 'linewidth',2)

xlabel ("Time (sec) ')
ylabel ('output')

title('Step Response Comparison of Different Designs')
legend('location', 'best','x d','P', 'Lead', 'Lag-Lead")

figure (1)
bode (sys2,sys3, 'r--"',sys5, 'g-.")

set (findall (figure (1), "type', 'line'), 'linewidth',2)
title('Frequency Response Comparison of Different Designs')

legend('location', 'best','P', 'Lead', 'Lag-Lead')
grid on

figure (2)
bode (sys2,sys4, 't—-"',sys7, 'g-.")

set (findall (figure(2), "type', 'line'), 'linewidth',2)
title('Frequency Response Comparison of Different Designs')

legend('location', 'best','P',"'PD', '"PID")
grid on
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Stephen Butterworth

(11 August 1885 — 28 October 1958)

was a British physicist who invented the filter that bears his
name, a class of electrical circuits that separates electrical
signals of different frequencies. He was a first-rate applied
mathematician. He often solved problems that others had
regarded as insoluble. For his successes, he employed judicious
approximations, penetrating physical insight, ingenious
experiments, and skillful use of models. He was a quiet and
unassuming man. Nevertheless, his knowledge and advice were
widely sought and readily offered. He was respected by his
colleagues and revered by his subordinates. In 1942 he was
awarded the Order of the British Empire. In 1945 he retired from
the Admiralty Research Laboratory. He died on 28 October 1958
at his home in England at the age of 73.
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George Zames
(January 7, 1934 — August 10, 1997)

was a Polish-Canadian control theorist and professor at McGill University, Canada.
Zames is known for his fundamental contributions to the theory of robust control,
and was credited for the development of various well-known results such as small-
gain theorem, passivity theorem, circle criterion in input—output form, and most
famously, H-infinity methods.

From 1960 to 1965, Zames held various teaching positions at MIT and Harvard
University. In 1965, Zames received a Guggenheim Fellowship and moved to the
NASA Electronic Research Center (ERC), where he founded the Office of Control
Theory and Applications (OCTA). In 1969, it was announced that NASA ERC was
to be closed, and Zames joined the newly established Department of
Transportation Research Center in 1970. In 974, he returned to McGill University to
become a professor and eventually the MacDonald Chair of Electrical Engineering
until his death in 1997.
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