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[ 3-3 ZTml i 5 4 m B R A

BHEEHEITAREER: chap3_1.m

% RBF function(2006/4,19)
clear all;

close all;

c=[-3-1.501.523];

M=1;
it M==1

b=0.50 * ones(5,1);
elgeif M==2

b=1.50+% ones(5.,1);

end

h=[0,0,0,0,0]";

ts=0.001;
for k=1,:1.2000

time(k) =k = ts;

% RBF function
x(1)=3» sin(2 » pi» k* ts);

for j=1.1.5
h(j) =exp( —norm(x—c(;,3))2/(2=b(j) =b(j)));
end
x1(k)=x(1);
% First Redial Basis Function
hl(k) =h(1);
% Second Redial Basis Function
h2(k) = h(2);

% Third Redial Basis Function



3k DS ABGMBEETEN (35)

O. __________________________________________ e
h3(k) =h(3);
% Fourth Redial Basis Function
hd(k) =h(4);
% Fifth Redial Basis Function
h5(k) = h(5);
end

figure(1);
plot(x1.hl.'b");
figure(2);
plot(xl,h2,'g");
figure(3);
plot(x1l.h3,'c');
figure(4);
plot(xl.hd.'c');
figure(5);
plot(xl,h5,'m");
figure(6);
plot(xl,hl.'b");

hold on;plot(x1.h2,'g");
hold on;plot(xl,h3,'r");
hold on;plot(xl. . hd,'c');
hold on;plot(xl.h5,'m");
xlabel( 'Input value of Redial Basis Function');ylabel( 'Membership function degree'):
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% 5 - function for continuous state eguation

function [ sys.x0.str.ts] =s function(t.x.u.flag)

switch flag.
% Initialization
case 0.
[sys,x0,str.ts]=ndlInitializeSizes;
% Outputs
case 3,
sys = mdlOutputs(t,x,u);
% Unhandled flags
case {2,4.9 }
sys=[];
% Unexpected flags
otherwise
error([ 'Unhandled flag="',num2str(flag)]);

end

g mdlInitializeSizes
function [ sys,x0,str,ts] =mdlInitializeSizes

sizes = simsizes;

sizes, NumContStates = 0;
sizes. NumDiscStates =0;
sizes. NumQutputs =1t
sizes. NumInputs =2

sizes. DirFeedthrough =1;

sizes. NumSampleTimes = 0;
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sys = simsizes(sizes);

X0=:|;
str=[1];
te=[1s

function sys = mdlOutputs(t,x,u)

pergistent ww 1w 2w 3cici 1ci 2¢ci 3bibi 1bi 2bi 3
alfa=0.05;

xite=0.35;

if t==0

% bi=rands(4,1);

% ci=rands(2.4);
bi=3x ones(4,1);
ci=0.1%ones{2.4);
w=zeros(4,1);
Wwl=wiw 2=w 1l;w 3=w 1;
cil=cizei 3=ci l;ci 2=ci 1;

bi 1=bisbi 2=bi 1;bi 3=bi 2;

end
ui=u(l);
yout = u(2);
xi=[0,0]";
xi(l) =ui;
®xi(2) = yout;
for ] = 1:1:4

h(j) =exp( —norm(xi-ci 1(;,3))2/(2»bi 1(3) » bi_1(3)));
end

ymout=w 1'* h';

dw=0»w;d bi=0=bi;d ci=0=%ci;

for §=1;1.4
d w(j) =xite* (yout — ymout) = h(3j);
d bi(j) =xite« (yout — ymout) » w_1(j) » h(j) » (bi_1(j)~=3) * norm(xi-ci_1C..3))"2;
fori=1.1.2
d_ci(i.j) ==xite x (yout — ymout) » w_1(3} » h(j} » (xi(i) —ci_1(i.j)) % (bi_1(j)~—2);
end

end
w=w_l+dwtalfax (w_1-w_2);
bi=bi 1+d bitalfax(bi 1-bi 2);

ci=ci l+dcitalfax (ci l-ci 2);
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w2=wl; wl=w;

ci 2=ci l;cil=ci;

bi 2=bi_1; bi_1=bi;

sys(1) = ymout ;

WIEFT & S KHL . chap3 2plant. m

% 5 - function for continuous state equation

function [ sys,x0.str,ts] = s function(t,x,u,flag)

switch flag,
% Initialization
case 0,
[sys.x0,str,ts]=mdlInitializeSizes;
case 1,
sys = mdlDerivatives(t.x.u);
% Qutputs
case 3.
sys = mdlOutputs(t.x,u);
% Unhandled flags
case (2.4.9 |
sys=[];
% Unexpected flags
otherwise
error([ 'Unhandled flag = ',num2str(flag)]);

end

% mdlInitializeSizes
function [ sys,x0.str.ts] = mdlInitializeSizes

gizes = simsizes;

sizes, NumContStates =2;
gizes. NumDiscStates =0;
sizes. NumQutputs =1;
sizes. NumInputs = L

sizes. DirFeedthrough =0;

gizes. NumSampleTimes =0;

sys = simsizes(sizes);

x0=[0,0];
str=[];
ts=[1];

function sys = mdlDerivatives(t,x,u)
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sys(1l) =x(2);

sys(2) =— 25 % x(2) + 133 = u;
function sys = mnd1Outputs(t.x,u)
sys(1) =x(1);

{EE 2 FE . chap3 2plot. m

close all;

figure(1);
plotCt,y (1) e sbay(an2) 1B )
xlabel( 'time(s) ') ;ylabel('y and ym');

figure(2);
plot(t,y(;,1) —y(:.,2),'c");

xlabel( 'time(s) ') ;ylabel('identification error');
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% RBF identification
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clear all;

close all;

alfa=0.05;
xite=0.5;
x=[0,0]";

% The parameters design of Guassian Function

% The input of RBF(u(k),y(k)) must be in the effect range of Guassian function overlay

% The value of b represents the widenth of Guassian function overlay
Mb=1;
if Mb == % The width of Guassian function is moderate
b=1.5+xones(4,1);
elgseif Mb==2 % The width of Guassian function is too narrow,most overlap of
Guassian function is near to zero
b=0.0005 % ones(4,1);
elseif Mb== % The width of Guassian function is too widew.,most overlap of
Guassian function is near to one,
% h=1,RBF invalidate
b=5000 » ones(4,1);

end

% The value of ¢ represents the center position of Guassian function overlay
Mc=1;
if Mc ==
c=0.5+%ones(2.4); %u(k)=0.50+% sin(1l # 2 % pi* k% ts) and y(k) are in the center of
Guassian function overlay
elseif Mc==2
c=0.4%ones(2.4); Fulk)=0.50« sin(1l * 2 % pi» kx* ts) and y(k) are near to the center
of Guassian function overlay
elseif Mc ==
c=5x+ones(2.4); Fulk)=0.50= sin(1 % 2 » pi » k » £s) and y(k) are far to the center of
Guassian function overlay
elgeif Mc ==
c=—5#ones(2.4); $ulk)=0.50 % sin(1 % 2« pi*kx ts) and y(k) are far to the center of
Guassian function overlay

end

w=rands(4.1);
wl=w;w 2=w 1:

y_1=20;

tS:0.0ﬁl;
for k=1.1.:2000
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time(k) =k * ts:
uw(k)=0.50 % sin(1 * 2% pi ®x k* ts);

y(k)=u(k)3+y 1/(1+y 1-2);

x(1) = ulk);
x(2) = y(k);

for j=1.1.4
h(j) =exp( —norm(x—c(;,3))2/(2%b(3) xb(j))):
end
ym(k) =w'* h';
en(k) = y(k) — ym(k) ;

d w=xite* em(k) » h';
w=w_l+td wtalfas (w 1-w 2);

v 1=ylk);

w 2=w_l;w_1=w;

end

figure(1);

plot(time,y, 'c',time,ym,'h');
xlabel('time(s) ') ;ylabel('y and ym');
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