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clear
clc
P=minreal (tf(rss(3,2,2)));
K=minreal (tf(rss(1,1,2)));
A=minreal (tf(rss(1,1,1)));
" W=minreal (tf(rss(1,1,1)));

M=iconnect;
noise=icsignal(1l);
deltemp=icsignal(1l);
setpoint=icsignal(1);
yp=icsignal(2);
rad2deg=57.3;
M.Equation{l}=equate (yp, P* [W*deltemp; A*K*[noise+yp(2) ;
setpoint]]);
M.Input=[noise;deltemp;setpoint];
M.Output=[rad2deg*yp(l); setpoint-yp(2)];

© T=tf(M.System)

clear

clc

P=minreal (tf(rss(3,2,2))); :
K=minreal (tf(rss(1,1,2))): ' L
=minreal (tf(rss(1,1,1))):

W=minreal (tf(rss(1,1,1)));
systemnames='W A K P';
inputvar='[noise;deltemp;setpoint]';
outputvar='[57.3*P(1);setpoint-P(2)]";
input_to_W='[deltemp]'; ‘ '!
input_to_A='[K]';

input_to K='[P(2)+noise;setpoint]’';
input_to_P='[W;A])"';
cleanupsysic='yes';

T=tf (sysic)
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= \8b5%, w5s,334.8
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Sgr 655" + LLPHS + 7667

7 —-24.5
—le —33.9 74' 127

-0.5

-5 195
U = E—Q —9 q)7

A=[-52-4; 0-30; 07%-1]
Bl=[7 ; -3 ; 1]
B2=[6 ; 8 ; -6]

Cl=[-2 9 4]
c2=[6 3 -1]
B=[B1l B2];
c=[C1l ; C2]
D11=0

D12=1

D21=2

D22=0
D=[D11 D12; D21 D22]

CO = rank(ctrb(A,B2))

OB = rank(obsv(A,C2})

[rB2 cB2]=size(B2)

[xC2 cC2)=size(C2)

P=ss(A,B,C,D)

[K,CL, GAM, INFO]=h2syn (P, xC2, cB2)
tf (K)
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B % VR P Y VR T TR TR TR VI T TR TR TR TR VIR TR VRV TR IR TRV TR TR TR R TR R TR R R R

x1 x2 x3
x1 -14 -62.5 -24.5
x2 25 -70.5 -33.5
x3 -15 59.5 23.5
b =
ul
x1 3.5
x2 -1.5
x3 0.5
s :
X1 %2 -X%3
yl 2. =9 =4
d =
ul
yl 0
>> tf(K)

ans =

18.5s"2 + 125 s + 334.5

s”3 + 61 s~2 + 2189 s + 9933

Continuous-time transfer function.
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Cy Dn

A=[-52 -4 ; 0-30; 07 -1);
Bl=(7 ; -3 ; 1);

B2=(6 ; 8 ; -6];

Cl=[(-2 9 4]);

'C2=[6 3 -1);

B=[Bl B2);
C=[Cl ; C2);
D11=0 ; D12=1; D21=2; D22=0; D=[D11 D12; D21 D22);

Cco rank(ctrb(A,B2))

OB rank (obsv(A,C2))

[rB2 cB2)=size(B2);

[xC2 cC2])=size(C2);

P=ss(A,B,C,D);

[K,CL, GAM, INFO)=hinfsyn (P, xC2,cB2, 'GMAX',1000, 'GMIN', 0, 'TOLGAM',
0.01, 'METHOD', 'ric')

tf (K)




'GMAX' | real initial upper bound on GAM (Inf default)
'GMIN' | real initial lower bound on GAM (0 default)
'TOLGAM' | real relative error tolerance for GAM (.01 default)
'METHOD' | H-infinity solution method:

| "lmi’ - IMI solution, Packard 1992, Gahinet 1954
| 'maxe’ - maximum entropy, HINFSYNE, Glover-Doyle 1988
'so! | real (default=Inf) frequency SO at which entropy is

|
|
|
|
|'ric! | - (default) standard 2-Riccati solution, DGKF1983
|
|
|
|

| evaluated, only applies to METHOD 'maxe'
'DISPLAY' | 'on/off"| display synthesis information to screen,
l | (default = 'off')

il > T
a= 0//[

x1 x2 x3 | (g[
xl -14 -62.5 245 :ﬂ:
x2 25 -70.5 -33.5 it G L
x3 -15 595 23.5 1
ey o 1

ul
x1 3.76
x2 -1.611
x3 0.5371

£
1

¢I

c= : C"j
xl x2 xé @':'[

yl 1.862 -8379 -3.724 | g
d=ul : : &
yl 0 G—]
q

1

:j

o

Continuous-time state-space model.

18,5 s"2 + 125 s + 334.5

"3+ 61 s"2+ 2190 s + 9934

Continuous-time transfer function.
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A=[-52-4; 0-30; 07 -1]):

Bl=[7 ; -3 ; 1):

B2=[6 ; 8 ; -6]);

Cl=[-2 9 4];

C2=[6 3 -1);

B=[Bl B2]:;

C=[Cl ; C2);

D11=0 ; D12=1; D21=2; D22=0; D=[Dl1l1 D12; D21 D22);
CO = rank(ctrb(A,B2))

OB = rank(obsv(A,C2))

[rB2 cB2)=size(B2);

[rC2 cC2])=size(C2);

P=ss(A,B,C,D);

[K,CL,GAM, INFO)=hinfsyn (P, rC2,cB2, 'TOLGAM',0.01, '"METHOD', 'Imi')
tf (K)

x1 x2 x3
x1 -53.41 -15.04 -49.71
x2 58.51 19.77 73.19
x3 8.882 -13.71 -27.37

ul
%1 1,577
x2 -0.1838
x3  -3.497

x1 X2 x3
yl -5.844 -2.459 -7.797

18.5 572 + 125 s + 334.5

o i —

s*3 + 61 872 + 2190 s + 9934

Continuous-time transfer function.

RReRs e

~

/

REmBR

AN W

e e

\

eee

hineie

L

10 8 e e



— e bt A o
Wows (P& B¢ LML oyt Heo o AT womglo

Vw99 a

\

g

H :
VIR R /90/?('/(//9/"/@»‘71; Mmoo L /'v"f(/m/'o/ﬁpu
: D d S pei A
| = Z_GD)L,.IQM +’ZMT<O} C G D e
: (D\" cEC ) R %{/o[s :,,o}‘ﬂ‘i') LMT holeer Ucf»'
@ "
Ky \""l

oy : | b s CUQ} LT e 1) G

D\.,-{Zéd ko Ldp., WHE ,IhZ’ <fj( )} _9;”,‘

_,_I _{ - W Wy W W W W W Wy wr

N

v , i - il 7, Jec Y o
f(S)GV.// //’K/_/Lg /;J////W/)/’r/." LW L))a("” \;// C/’f f(_j(.f.g
R

S

-~

T e e T oo S NS L




>> region=Imireg

Select a region among the following:

h) Half-plane
d) Disk
c) Conic sector
e) Ellipsoid
p) Parabola
s) Horizontal strip
m) Matrix description of the LMI region
q) Quit
choice: h
Orientation (x <x0->1,x>x0->1): |

Specify x0: -4

Select a region among the following:

h) Half-plane

d) Disk

c¢) Conic sector

e) Ellipsoid

p) Parabola

s) " Horizontal strip

m) Matrix description of the LMI region
q) Quit

choice: q
region =

8+ 1i
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[K,CL,NORMZ,INFO] = h2hinfsyn(P,NMEAS,NCON,NZ2,WZ keyl,valuel,...)

Mixed H2/H-infinity synthesis with regional pole-placement

constraints.

Given an LTI plant P with partitioned state-space form:
dx/dt=A *x+Bl *w+B2 *u
zinf=Ci*x+Dil *w+Di2 *u
22 =C2*x+D21 *w+D22 *u
y =Cy*x+Dyl *w+Dy2*u
h2hinfsyn employs LMI techniques to compute an output-feedback control
law u= K(s)*y that
* keeps the HINFNORM gain G from w to zinf below the value OBJ(1)
* keeps the H2ONORM H from w to z2 below the value OBJ(2)
* minimizes a trade-off criterion of the form
WEIGHT(1) * G*2 + WEIGHT(2) * H"2
* places the closed-loop poles in the LMI region specified
by REGION.

Input:

P  LTIplant

NMEAS Number of measurements (length of y)

NCON  Number of control channels (length of u)

NZ2 length of 22

WZ  1x2 vector of weights on zinf and 22 (i.e., weights for
H-infinity and H2 performance, respectively)

Option keywords and values:
REGION Mx(2M) matrix [L,M] specifying the pole
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placement region as
{z: L+z*M+conj(z) *M'<0}
Use the interactive funétion LMIREG to generate
REGION. The default REGION=[] enforces just
 closed-loop stability :
H2MAX upper bound on the H2 norm w->z2 (default = Inf)

. HINFMAX upper bound on the HINFNORM gain w->zinf (default = Inf)

DKMAX bound on the norm of the
feedthrough gain DK of K(s)
(100=default, 0 yields a strictly proper controller)
TOL  desired relative accuracy on the objective
‘value (default=1e-2) ‘
DISPLAY ‘on' displays synthesis information to screen, default 'off
Output:

K optimal output-feedback controller

"CL  Ift(P,K) (closed-loop system)

NORMZ 1x2 vector of closed-loop norms (HINFNORM gain w->zinf

and H2 norm w->2z2

N

INFO  struct array:

INFO.R solution R of LMI solvability condition
INFO.S solution S of LMI solvability condition




