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ABSTRACT

This Project is to develop the algorithm called Iteralive Leaming Control: ILC,
which many methods are concerned The principle of JLC is lo gradually decrease the
error when the number of iteration is increased. The main idea of ILC is that the data
from the last trial are used to calculate the new data on the next trial. The new method
called Prediclive Parameter Optimization ILC is introduced in this thesis. It shows
important resull that as the predictive parameter is used, the performance is better if

compare with the parameter optimization ILC under the same condition.
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( Parameter Optimization in iterative learning control : POILC)
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( Predictive Norm Optimal Iterative learning control: PNOILC)
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(Discrete-time inverse model-based iterative learning control)
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( Parameter Optimization Iterative Learning Control: POILC)
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3.2 PIIAIUGNAISBUIT MUUMA NN G I A

( Norm-Optimal iterative learning centrol: NOILC)
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( Predictive Norm Optimal Iterative learning control: PNOILC)
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k=300;

T=10;

ts=0.1;

t=[0.1us:T],

N=T/is;

num=[1];
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den=[1 1];

sysc=If{num den);
sysd=c2d(sysc,is);
[A,B,C,D}=ssdata(sysd};
G=[J;

for i=1:1:N

for j=1:1:N

if i4j<0

G(i,j)=0;

else G(i,j)=C*A"(i-))*B;
end

end

end

r=sin(l);

w=107(-6);

u=0;

u_colleet=[];

y=0;

y collect=[1;

e=r-y;

e_collect={];

gamma colleci={];
norm_colleci=(}];

M1 collect=[];

M?2 collect={];

M3 colleci=[];
H=1.000001;

for i=1:k
gamma=inv{w+iranspose(e)*transpose(G)*G*e)*(transpose(e) *G*e)
gamma_collect=[gammma_collect gammal;
u=u+{gamma*e)+((H*)*gamma®*e);

u_collect=[u collect u];



MI=u+{gammat*e);

M1 collect=fM1 collect Mt];

M2=u+(gamma*e)}+((H*1)* gamma*e);

M2 collect=[M2_collcct M2];

M3=u+(gamma*e)}+((H 1 )*gamma*e)+(H*(2)*gamma*e);
M3_collect=[M3_collect M3];

y=G*y;

y collect=[y_collect y];

e=r-y;

e_collect=[e collect ef;

L=norm(c):

norm_collect=[norm colleet LJ;

end

figure(l)

subplot(221),plot(ts:ts:T,u_collect(:,300),'¢ is:ts:T,u_collect(:,1));
tilke('Graph of input vs time at k=1 and k=300");

xlabel('time'), ylabel{"input u(t))

subploi(222) plot(ts:ts: T,y collect(:,300),'r',ts:ts:T,y_collect(:,1));
litle('Graph of output vs time at k=1 and k=300");
ilabel('time'),ylabel('output y(1))
subplot(223),plot(is:ts:T,e_collect(:,300), ¢ ts:ts:T,e_collect(:,1));
litle(’Graph of error vs time at k=1 and k=300');
xlabel("time’),ylabel('error e(t))
subplot(224),semilogy(1:1:k,norm_collect,'g’);

titte("Graph of norm of error');

xlabel('interation'),ylabel{'norm of error')

@ Nhunsudmdul¥msnaaesn 4.2
k=300;

T=10;

1s=0.1;

=[0.Las:T];

N=T#s;
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num=[1];

den=[1 1],
sysc=tf{num,den};
sysd=c2d(sysc,Is);
[A,B,C,D]=ssdata(sysd);
G={};

Tori=1:1:N

for j=1:1:N

if i-j<0

Glij)=0;

else G(i,j}=C*A"(i-))*B;
end

end

end

r=sin(t);

w=10"(-6);

u=Q;

u_collect=[];

=0,
y_collect=[];
e=ry,

e _collect=[];

gamma_colleci=[};

norin_collect=[];

J=8;

H=0.0001;

for i=L:k

gamma=inv{(H*({J-1 ))“w+(transposc(c)*lransposc(G))*G*c)*(lranspose(c)*G*e)
gamma_collect=[gamma_collect gammal;

u=utgamma¥*e;

u_collect={u collect ul;

y=G*u;



y_collect={y_collect y];

e=r-y,

e _collect=[¢ collect e];

L=norm(e),

norm_collect=[norm_collect L];

end

figure(1)

subplot(221),plot{ts:1s:T,u_collect{ 1,300),'t' ts:1s:T,u_collect(:,1));
title('Graph of input vs time at k=1 and k=300");
xlabel(time'),ylabel('input u(t)')

subplot{22 2),plot(ts:ts:T,y_collect(:,300), ts:1s:T,y_collect(:,1));
title('Graph of output vs time at k=1 and k=300");

xlabel("time'), ylabel('output y(1))
subplol(223),plol(ts:Is:T,e_collecl(:,300),'1’,[5:[3:T,e_collecl(:, 1));
title("Graph of error vs time at k=1 and k-300");
xlabel(’time'),ylabel('error e(t)")
subplot(224),semilogy(1:1:k,norm_collect,'g);

title("Graph of norm of error’);

xlabel(interation'),ylabel('norm of error’)

) Waunsudmslinmsnaassd 4.3
k=300;

T=10;

ts=0.1;

t={0.1:4s:TJ;

N=T/s;

num=[1];

den=[1 1]:

sysc=t{num den);
sysd=c2d(sysc,ts);
[A,B,C,D]=ssdata(sysd);

G-[};
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fori=1:1:N
forj=1:1:N

ifi-j<0

G(i,j)=0,

clse G(i,j)=C*A(i-j)*B;

end

end

end

H=100;

r=sin(t);

w=10"(-6);

u=0;

u collect={];

y=0;

y collect=[];

e=r-y;

e_coliect=[};

gamma_collect=[];
norm_collect={];

fori=1:k

gamma=inv(w {transpose(e) *transposc(G))*H*G*e) *(transpose(e) *G *e *H)
gamma_collect-[gamma_collect gammal;
u=ut+gammate;
u_collect={u_collect u];

y=G*u;

y_collect=[y collect y];

e=r-y;

e_collect=[e collect ¢];
L=norm{e);
norm_collect=[norm collect L];
end

figure(1)



subplot(221),plot{ts:ts:T,u_collect(:,300),'r' ts:ts:T,u_collect(:,1));
title('Graph of input vs time at k=1 and k=300");
xlabel("time'),ylabel(input u(t)")
subplot(222),plot(ts:ls:T.yicollecl(:,300),‘1",Is:ts:']",y“collecl(:,l));
title('Graph of output vs time at k=1 and k=300 %
xlabel('time'),ylabel('output y(t))

subplot(223),plot{is:ts: T,e_collect(:,300),'1" ss:ts:T,c_collect(z,1));
title('Graph of error vs time at k=1 and k=300"):
xlabel('time"),ylabel(‘error e(1)")

subplot(224), semilogy(1:1:k,norm_collect,’g"):

title('Graph of norm of error'};

xlabel('interation'),ylabel('nonn of error’)
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