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$ File Es4_arx

G

$Data generating system S: ARX(2,2) with al_o=-1.2, a2 0=0.32, bl_o=1, b2 o=

0.5, e(.)=WGN(0,1), u(.)=WGN(0,4)
clear all, close all, pack
randn('state',0);

N=2000

sigma u=4.0 % input u(.) variance
u=sqrt(sigma_u) *randn(N,1) ;

sigma_e=1.0 % noise e(.) variance
e=sqrt(sigma_e) *randn(N,1);

al o=-1.2, a2 0=0.32, bl o=1, b2_0=0.5,

system S=poly2th([1, al_o, a2_o],[0, bl_o, b2 0]); % system S in theta format

y=idsim([u, e], system S); % data generation
Z=[y, ul;

% Recursive estimate of ARX(2,2)
na=2;

nb=2;
max_na nb=max([na,nb]);

PHI:y=toep1itz(-y(max_na_pb:N),—y(max_pa_pb:—1:max_pa_pb—na+1));
PHI u=toeplitz( u(max_na nb:N), u(max_pa_nb:—1:max_pa_pb-nb+1));

PHI=[PHI y, PHI u];

alpha=le-0
V=alpha*eye (4) ;
theta=zeros (4,max_na nb);
$t0=3
$V=inv (PHI(1:t0,:) '*PHI(1:t0,:))
%$theta=[zeros(4,1), V*PHI(1:t0,:) "*y(1:t0)]
for t=max na nb+l:N,
phi=PHI (t-max na nb,:)';
beta=1+phi' *V*phi;
V=V- (1/beta) *V*phi*phi'*V;
e=y(t)-phi'*theta(:,t-1);
K=V*phi ;
theta(:,t)=theta(:,t-1)+K*e;
end
theta(: ,N) '
figure, plot(l:N,theta(l,:),[1,N],a1_o*[1,1],'r')
figure, plot(l:N,theta(2,:),[1,N],a2 o*[1,1],'r")
figure, plot(l:N,theta(3,:),[1,N] bl _o*[1,1],'xr')
figure, plot(l:N,theta(4,:),[1,N] b2 o*[1,1],'r")



