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Absiract

! In this paper, we design the optimal PD contrel svstem which has the robust performance. This

PD contrel system is designed by applving genetic algorithm (GA) to the determination of proportional gain KP
and derivative gain KD that are given by PD servo controller, to make the output of plant {ollow the output of
reference model optimally. These proportional and derivative gains are simultaneously oplimized in the search
domain guaranteeing the robust performance of system. And, this PD control system Is compared with p-
synthesis control svstem for the robust performance. The PD control sysiem designed by the proposed method
has not only the robust performance hut alsc the better command tracking performance than that of the
¢ —synthesis control syvstem. The elfectiveness of (his control svstem is venfied by computer simulation.

Keywords: optimal PD control system, robust performance, genstic algorithm (GA), i -synthesis contral
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Table 1. Parameters in GA, computation time
and fitness.
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Table 2. Proportional gain Kp and denvative
gain KD, structured singular value
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<MATLAB Code for Demign on  p—-Synthesis Controller m
Chapler TH>

26% Mu - Synthesis
24 First-Treration

w = logspace(-3,3,100);

bl =11 1,11}

clp_gl = frsplelpl,w),
[bndsl,dvec] sensl,pvecl] = mulclp_gl blk);
figure(2}

yplot(' v, m’ vnorm{clp_gl),bndsl)
igure(3)

vplot{'liv,m’ bndsl, w—")

axis{[1e0 1e3 0 2D

xlabel{ Frequency — [Rad/Sec]’)
vlabel('Magnitude')
max(bnds1(1'101,1:1))

% Second-Ireration

ldsysLl,devsR1] = musynltl(‘fivst’ dvecl,sensl,blk,1,1);
%minflo(dsysL1):

muicl = mmult(dsysl.] tempic,minv{dsysR1));
2minfotmuicl);

[KZclp?) = hinlsynimuicl.1.1.0.55 0,0.03);

clp_gs = {rspleip?,wh

[bnds2,dvec? sens?,pvecz] = mulclp g2 blk):
figure{4)

vplol{'liv,m’ vnormiclp_g2),bnds?)

figure(5)

vplot'liv.d’ bnds2, w—")

axis{[1e0 1e3 0 2])

xlabel{ Frequency - [Rad/Sec)’)
vlabel(' Magmmude')
max(bnds2(51:100,1:1))

Ioad hjatn3

figure(6)

volet('liv,d’ bndsl, w-." bnds2, w——"bnds3,' w-"')

885

axis([1e0 1e3 0 2D
xlabel('Frequency - [Rad/Sec]’)
ylabel{’' Magnitude’)

H = 2
T/
<MATLAB Code for Step 6 of Design Procedure w1 Chapler V>

4959 Constrainis

asZh = as; heZd = he) 525 = ¢t dsPh = dg,

at?s = afr bt?5 = bty 25 = ¢t dI25 = dt

awl = 10, pwl = 80

nuwl=gwl [pwll,

dowl={1 pwl-000002 pwl.0.00002);

gw2 = 20 pw2 = 30, pw3 = 60,

mIwE=g w1/ pwZapw3s [+ 10002 H | pw2tpw3 pwd w3l
dnw2=[1 2+1000 1000"2];

[awl bwlewldwll = tf2ss{nuwl dnwl);

[awz2 bw2,cw2 dw?] = tf2ss(muw?, dnw);

[asZowl hs2owl csRhw ], ds25wi]=

series(as?b bs?o,c590,d=25,awl hwlcwl ,dwl);

[atZow2 bt2aw2.cldow? di2sw?2] =
series(atZd.bt25,ct2h,dt?5, aws bwl cw?, dw2).
[numswl,denswl] = ss2tflas?ow] bsPhwl.cs?hwl ds2owl);
[mumiw2,dentw?] = ss2i(atZow?, bt2ow2,ctZow s, dt2ow?),
nld2 = cemv{numswl. dentw?2);

dld2 = convidenswl,dentw?2);

n2dl = convimumtw2,denswl),

numsrwl = nldZ;

densrwl = dld2 + nZdl:
[as2owlr,bs2owlr,caZawlr.dsZowlr] = 1 2as(mumsrwl,densrwl),

gamma = 1)

Hs = [as?Swlr invigamma)*bs25wlr bs25wlir
~inv{gamma) #csZ5wlr. #cs25wir —as2Iwlr.']:

cighsb = ep(Hs),

cigHs = eigHsb(3:261.1);

reigHs = real{eigts);

elgps = 1,

(11,i2] = =size(reigHs);

for 13 = 1'1:42

egps = elgps# (reigls(id);

end
elgps:

gamma = |:
HL = [atZ5w2 inv{garnma) ¥bt2owaht 25w?2."
—inv{gamma bet2hw?, v ctZ5w?2 —atgowd ‘1,
eigtlth = ep(HL),
eigHr = eigHLH{2:13.1'1);
reigHi = real{eigHt),
egpt = 1,
[i112] = sizelreigHt);

for 13 = 1:1742

eigpt = eigpt=(reigHiii3)):
end
elgpt;

tol = 0,
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if elgps == tol | edgpt == tol =d2r = 0,
®[3r =0

yr=10

wflr = 0, else
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