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% EEE 582, Problem 32
% Example on state-space realization from Hankel matrix data

Hd=tf([1 0],conv([1 -.2],[1 --5]),1)

ir=impulse(Hd);

M=20; % make sure there are enough samples

ir = ir(2:M); % define H starting from h(2) = CB instead of h(1) =D

% % could try some quick example from noisy step response data too!
% y=step(Hd,0:100);y=y+(rand(size(y))-0.5)*.1; plot(y);pause
% ir=diff(y);

H=hankel (ir); semilogy(svd(H), "x");pause

T=H(1:10,1:10); TT=H(1:10,2:11); [K,S,L]=svd(T);
semilogx(diag(S),"x");pause % use r = 10 and estimate the order N

N=input("Give system order [2] "); if isempty(N);N=2;end

K=K(:,1:N); L=L(:,1:N);

O0=K*sgrt(S(1:N,1:N)); C=sqrt(S(1:N,1:N))*(L"); % compute the 0/C matrices
a=pinv(0)*TT*pinv(C); b=(C(:,1)); c=0(1,:); Hh=ss(a,b,c,0,1); % define the system
bode(Hd,Hh) ;pause % compare with the original

step(Hd,Hh) ;pause

tf(Hh)
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