clear all % ZTHDEE
close all $ HTWBXDHEE

% EEBABOFEIE, G = P/(1+PC)
% PI HIFEZBRDIBE,

% G(s) = s(bl s™2 + b2)/(s™5 + al s™4 + (a2 + Kpxbl) s™3 + (a3 +
Kikbl) s”2 + al s + a0);

[
i)

%5 T—HDmAHAH (ZZTIE data_selected.mat)
load('data_selected.mat');% 7 7AJILICIE, P EWSERIDITHT—FHA>TL
593

%load('SKE2022_datald-Apr-2022_0219.mat');

omega = P(1,:);% ARKET —F DFHIAH

gain = P(2,:); % T4 VT—5 DiHnHAH

phase = P(3,:); % BT —% DFAHAH

Ki=0; Kp=1.65;% FL\cPIHIHRD/(TX—4

% HIALE & JRIRBEIR TR/ A—F

omegad = 21.1; % €0OX

% BIRTIREICR > TE S BRERZ R

Nf = find(omega>60);

%log(|G(jw)|) = log(bl)- 2 log (w)

bl = 10~ (mean(log10@( (omega(Nf).”~2).*xgain(Nf))));
b2 = blxomega0"2;

% FER¥InERK
G_data = gain.xexp(lixphase);% ERTHESNIAREIGZERE

figure

subplot(2,1,1)
loglog(omega,gain, 'bo")
xlabel('angular frequency')

subplot(2,1,2)
plot(real(G_data),imag(G_data), 'bo")

%% parameter estimation
k2 = 0;% FEREOEHEI
theta®=zeros(3,1);
for k=1:50

if k==1



% HJHEDRE
% fval = 5.2205
theta0(1)
theta0(2)
theta0(3)

1;
1;
1

% fval = 4.4204 s/N\"_FIJRX b~

% thetad(1) = 20.2209;
% thetad(2) = 2008.5;
% thetad(3) = 22109;

o

Nyquisth’1/J/L L, GainldZEE LW

% theta@(1) = 20916;
% theta0(2) = 780.1727;
% theta@(3) = 46.3187;

o°

NyquistH1/JLL (AT —IL) , Gainldl/JLLATNyquisticEH

% theta@(1) = 20915;

% theta0(2) = 780.2941;

% theta@(3) = 46.3218;

% theta@(3) = (1+rand(1,1)) * Ki/Kp;

% theta@(2) = rand(1,1);

% theta@(1) = rand(1,1) *x ((theta@(2) +Kpxb2 )x thetad(3) -

[thetal, fvall = fminsearch(@(x)
cost_function(x,bl,b2,omega,G_data,Kp,Ki),theta0);
fvalo = fval
theta thetal;
else
theta® = -abs(theta) .* log1@( rand(3,1)).”(-
logl1@( rand(3,1)));
theta® = abs(theta0);
thetad(3) (1+rand(1,1)) * Ki/Kp + theta0(3);
theta0(1) rand(1,1) x ((theta0d(2) +Kpxb2 )x theta0d(3) -

o° of

Kixb2);
[thetal,fvall = fminsearch(@(x)
cost_function(x,bl,b2,0mega,G_data,Kp,Ki),thetad);
if fval < fvale

fvalo = fval;
theta = thetal;
k2 = k2+1;% EFEEZHT > K
end
end

end

fvalo

theta

al = theta(1l);

a2 = theta(2);

a3 = theta(3);



G_est = tf([b1,0,b2,0],[1, al, (a2+Kp*bl), (a3 + Kixbl), Kp*b2,
Kixb2]);
G_est = minreal(G_est) ;% A8 FHD

%% plot

[gain_est,phase_est] = bode(G_est,omega);
gain_est = squeeze(gain_est)"';

phase_est = squeeze(phase_est)'/180x%pi;

figure
subplot(2,1,1)
loglog(omega,gain, 'bo',omega,gain_est, 'rx"')

subplot(2,1,2)

plot(real(G_data),imag(G_data), 'bo',real(gain_est.xexp(likxphase_est)
), imag(gain_est.xexp(likxphase_est)), 'rx')

legend( 'experiment’', 'estimate')

figure
plot(real(G_data),imag(G_data), 'bo")
hold on;
omega2=10."[logl@(min(omega)):0.01: logld(max(omega))];
[gain_est2,phase_est2] = bode(G_est,omega2);
gain_est2 = squeeze(gain_est2)';
phase_est2 = squeeze(phase_est2)';
plot(real(gain_est2.x*exp(1lixphase_est2)),
imag(gain_est2.xexp(1lixphase_est2)),'r-.")
% hold off

o® o o° o° o° o o° o°

figure

semilogx(omega, logl@(1+abs(G_data-
ain_est.*exp(1lixphase_est))), 'bo")
title('error')

o o° o°

figure
nyquist(G_est, omega)

o o° o° o Q

% FOEK
%data_parameter = struct('bl',bl,'b2',b2,'al',al, 'a2',a2,'a3',a3);
%save data_parameter2014Hinf data_parameter



