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[a b c d]=tf2ss(npd,dpd)

1.0000 0 0
0 1.0000 0

1y

c= 1.0e-003 * [ 0.4854 -0.0095 -0.4663 ]

a=[ 2.9048 -2.8097 o.9047

d= 0
VNN
/ S-f.l.
_G:_(_'_‘.,;- 10 5+1) .= - "‘*Lr—' . 2’“ B 2 /e
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np= (0 10 107
[npd,dpd]=c2dm(np,dp,.01)

npd= [0 0.1000 -0.0990)
dpd = {1.0000 -1.9891 0.9900)
polyval(npd, 1)/polyval(dpd,I)

ans= 1 = J,C.jain
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j % Prob 9.10,

h clear
clf
f=(0 1 0 0;
-.91 -.036 .91 .036
0001
.091 .0036 -.091 -.0036];
g=(0;0;0;1};
h=[{1 0 0 0);
3=0;
T=.4;
sysC=ss(f,g,h,3j):
sysD=c2d (sysC, T} ;
[phi,gam, h, j)=ssdata(sysD) ;

r=1;
Hw=[1 0 0 0];
Qbar=20;
Q=Hw' *Qbar*Hw;
{k,s,evl=dlqr{phi,gam,Q,r);
subplot(2,2,1)
plot(real(ev(l)),imag(ev{l)),'*")
axis([{-1 1 -1 11)
- axis('square‘)
f hold on
- plot(real (ev(2)),imag(ev(2)),'*"')
plot(real(ev(3)),imag({ev(3}),'*"')
plot({real{ev(4)),imag(ev(4)),'*")
zgrid
. pzmap (phi,gam, h, j)
! title('controller roots for Problem 9.10')
hold off

e % do controller w/o estimator first
| (Nx,Nu,Nbar) = refi(phi,gam, h, k);
phiCL=phi-gam*k;
gamCL=gam*Nbar;
sysCL=ss (phiCL,gamCL,h,j,T);
$subplot(2,1,2)
$step{sysCL)
$axis{([0 8 0 1.2])

% now add estimator

sysDe=ss{phi, [gam gam] , h,j,T);
(Kest, L)=kalman(sysDe, 10000,1);
[a,b,c,d]=ssdata(Kest) ;
ev=eig(a);
subplot(2,2,2)
plot(real(ev(l)),imag(ev{l)),'*')
axis([-1 1 -1 1])
axis('square')
hold on
plot(real(ev(2)),imag(ev(2)),'*")
plot(real(ev(3)),imag(ev(3)),'*')
plot(real (ev(4)),imag(ev(4)),'*"')
zgrid
title('estimator roots for Problem 9.10°')
hold off

A=[{phi -gam*k;L*h phi-gam*k-L*h];

B=[gam*Nbar;gam*Nbar] ;

C=fth 0 0 0 0];

sysCL=ss(A,B,C,3j,T):

subplot(2,1,2)

step (sysCL) 2Ci c_,
! axis([0 8 0 1.2])
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