The URL for the Virtual Lab is csllab1.ee.engr.uky.edu. Please use my numbers for the lead and the PID and be prepared to enter the coefficients
of the numerator and denominator for the filter (i.e., b0,b1,... and a0,a1,...). If you try to run the program from off campus, you will probably have to
use VPN (available at download.uky.edu). Lastly, to see the live lab cam, you might have to install a suggested ActiveX plug-in.
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function [y,t,u]l =ts_marg(zeta,wn,n,Ns) ) S

% ts_marg(zeta,wn,n,Ns) plots the step response of a second-order
% system in closed loop with a sampling time of n msec: wEBTE — rwkte: motioh o
% Ns is the number of points and must be a multiple of n. *

2. -
mm=wnt2; € Num = Wa den= 65425 0ns o Te=0,04
den=[1 2*zeta*wn 0]; - space Z
[a,b,c,d]=tf2ss(num,den); < Couwef'\ A Srede - 5P §

=0; N .
Y . e sl state io. zefo .
T Campling Tme ((To_ mavgned) B T
< + ] . onttait - x A
A Lo eyvol volue Wch Yerratns €
Y(G-D*@+1); < VN gimulate open- cesve — voup1e: mosen o e
[ytemp,x]=Isim(a,b,c,d,e*ones(1,n+1),1/1000*[0:n],x0); loop fesponse ovev ; 7 7 ? ) ; ”
x0=x(n+1,)’; Me Viag geih = '
YG-DP @+ Lt Doyemp; €~ gl yremporio Oe Saumphiug fehal DA RS
u(G-1)*@m)+ 1:*n+1)=e*ones(l,n+1); «— - . ES
o ‘\ Form actustng o \eya { 3
- ot Vet
lm(tv\e—‘p ; Ye& "'S
1.8 EES72 — HW#18: Matlab of 01 o .1 0.2 o 014 o.5 Q.e 0.7 o..a .0
7 ‘:"‘ . EES72 — HW#18: Matiob of
R Y= 0.0\
0:44» - = TS:Q.()@
©.2 =3
] (74
e o o
4 (swe)
EES72 — HW#18: Matlab f 2
=0.6L : - :
ES R YA v I\ S Y A Ty=0852
*{ Fm——
3o
i ) .7
Na_ Mﬂs\m\
= z .
Y= 063
l/ S
Ume (see)

TOFPS T o - — - — —_— e —


walcott
Note
Accepted set by walcott

walcott
Note
Accepted set by walcott

walcott
Note
None set by walcott

walcott
Text Box
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» wn=sqrt(211)

181(;;1:&*angle(polyva](numz,sl)/polyval(denz
8

2659 < Nugle of defweny

wn =
ans =
14.5258
87.3408
eta=5.27/(2*wn) o150
» = -ans
zeta = :l
0.1814 P
» num=wn"2 15
»Z= .
num = o(ﬁ\l\’ \oo‘) _
211.0000 e 2=
’ A 11.5000
» den=[1 2*zeta*wn 0] “,\00\0 ’
oft ﬁof » 180/pi*angle(s1 +2)-phi
den = V4 Aﬂ«“dm
ans =
"1.0000  5.2700 0 0.5206
Ts=.01 .
; » p=imag(s1)/tan(pi/180*ans)-real(s1)
s =
0.0100 p=
’ 1.0025¢+003
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» num_zoh=2/Ts

o zoh = kc=abs((s1+
20_0 30“ e { o]yvnl(n(lfmz.ﬂ
oS -
ke =
» den_zoh=[12/Ts] 82.6165
den_zoh = .
¥ » num_cl=conv(kc*[1z],numz]
e
num ci =
» numz=conv(num,num_zoh) 1 o—c+007 *
numz = .
0.3486  4.0094
4.2200e+004

» denz=conv(den,den_zoh)

0.0207

den_cl =
denz =
1.0e+007 *
1.0e+003 *
0.0000 0.0001
0610 0.2053  1.0540 0 4.0094
ts=.35 » t=Ts*[0:100];
» y =step(num_ ¢l,den L _cl,t);
ts = » plot(t,y)
0.3500 » (g)ne‘(mes 1,101

» plot(t,y, »
» Zwn_minimum =4/t
zZwn_minimum =

design, ke=82
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11.4286 » meta hw a
» Z_
» Mp=.02
Mp =
0.0200 -

» \
ge(:ﬁ@ mu;;mum sqrt((log(Mp)*2)/(pi*2+1o

zeta_minimum =

0.7797

ans =
33.1784

» zwn_desired =12
zwn_desired =
12 kc abs((s1+
» zeta_desired=.8
zeta_desired =
0.8000
» wn_desired=12/.8

num_cl =
wn_desired = -
—15 1.0e+005*
0.4700 2.5850
»
1=-zwn_desired+j*wn_desired*sqrt(1-zet
evired™2)
den _cl =
T . 1.0¢4+005*
12,0000+ 9.0000i & desived
Poles 0.0000  0.0023
» 2.5850

cl=conv(kc*[12z],numz)

0.0634

pg) ;olyvul(denz,sl)/ ((s1+2)*p

» den_cl=con§1([1 pl.denz)+[00 0 num_cl]

0.4543
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» uﬂo(’EE572 HW#18 lst attempt at Lead
» ylnbel( Vout (volts) ) x.lnbel( t(sec)’)
$18.8
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» 180/pi*angle(s1+z)-phi

=imag(s1)/tan(pi/180*ans)-real(s1)

*polyval(denz,s1)/((s1+2)*
oyv ll](mmz'sp»folyv (denz,s1)/((s1+2)*p

» den_cl=conv([1p],denz)+[0 0 0 num_cI]

0.7416

1.014-0.856z"-1

Gc(z) = -
1-0.772z*1
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y=step(num cl, den_( cL9;
» plot(tﬁ'éts, .98%one, ’- KA 02*one,’--")
e % I%W#IS 2nd au.em tatLead
c=
» ylabel( Vout (volts)’); xlabel(’t(sec ")

» 1gnm hwi8b
» [numc,denc] =bilinear(kc*{12},{1 p],1/Ts)

nume =

» Kd =ans

» num_pid =conv([KdKp Ki],numz)

- =
X num_pid =
1.0138 -0.9595 1,014 - 04 mmP
C(—ﬂ-_ [ -0117227" 1.0e+004 *
denc = 0.2045 1.2226 0.0422
1.0000 -0.7718 » den_pid=conv([10],denz)+[00 num_pid]
» Ki=0.1 den_pid =
Ki= 1.0e+004 *
0.1000 0.0001 0.0205 0.3099 1.2226
lyval(denz,s1)/polyval( 1)-Ki/s1 0.0422
» = enz,s1)/pol ,81)-Ki/s
POy polyvaliumz » y=step(num_pid,den_pid,¢t);
ans = » plot(t,y,t,1. 022"one e

-0.0295 + 0.7550i

»y= stzp(num L pid,den_pid,t);
» plot(t,y;
» inv( imag(sl);1
real ] TotgCane i)
ans =

0.9772

0.0839
» Kp=ans(1)

Xp =

0.9772
» Kd=ans(2)
Kd =
0.0839
» num _pid=oonv([Kde Ki],numz)
num_pid =
1.0e+004 *
0.3540 4.1236 0.4220
» den_pid=conv({10],denz)+[0 0 num_pid]
den_pid =
1.0e+004 *
0.0001
0.4220

0.0205 0.4594 4.1236

»y= step(num _pid,den_pid,t);
»p ng(t,y

» p]ot(t,y,t, 98*one,’--’,t,1.02*one,’--’)

» tltle( EES72 - HW#18: 1st attempt at PID
design, Ki=0.1, KIp =0.978,Kd= 08’)

» ylnbel( Voul. (vo ts)’); xlabel(’t(scc) )

» meta hwl

»81=-8 +_]’ 2

sl =
-8.0000 + 0.2000i
» Ki=.01

» -polyval(denz,s1)/polyval(numz,s1)-Ki/s1
ans =

-0.0979 + 0.0097i

» i 0 i 1);
real(oty ) Tinng(ans)renicaad) * 1
o =

0.2897
0.0485

» Kp=ans(1)
Kp =

GPib (=) =

» pi’?d ty,t,1. 02*one,’-"t, .98*one,’-

» utle( EE572 HW#18 2nd altcmpt at PID
Deslin {1 01 Kd=0.0485"

» ylal el( out (volts)’) xlabel( t(sec) )

» meta hwl

» save

Saving to: matlab.mat

» quit ‘
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Gpid(z) =

(Kp+KiTs +Kd/Ts)z"0+(-2Kd/Ts-Kp-KiTs)z*-1 - (Kd/Ts)z -2

5.1398 - 9.9898z"-1 + 4.85z"-2
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               (Kp+KiTs +Kd/Ts)z^0+(-2Kd/Ts-Kp-KiTs)z^-1 - (Kd/Ts)z^-2         5.1398 - 9.9898z^-1 + 4.85z^-2
Gpid(z) = -------------------------------------------------------------------------------  =   ----------------------------------------
                                           1 - z^-1                                                                                  1 - z^-1
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              1.014-0.856z^-1
Gc(z) = ----------------------
               1 - 0.772z^-1




