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1) Simulink E#£)F : chap3_1sim. mdl

N

Sine Wave

Mux chap3_lctrll

30— ¢ ]

Clock To Workspace

chap3_Imodel ]

S-Function Nominal plant

= Mux

SMC

chap3_lctrl2

chap3_lplant
Practical plant

To Workspacel

Mux|

2) Btxh &4 BRI P 4% S PREL: chap3_lctrll. m

function [sys, %0, str, ts] = s_function(t, x,u, flag)

switch flag,
case 0,

[sys, %0, str, ts]
case 3,

=mdlInitializeSizes;

sys = md1Outputs(t, x,u);

case {2, 4, 9}
sys=1[1];
otherwise

error(['Unhandled flag= ',num2str(flag)]);

end

function [ sys, %0, str, ts] =mdlInitializeSizes

sizes = simsizes;

sizes. NumContStates = 0;

sizes. NumDiscStates = 0;

sizes. NumOutputs =1,
sizes. NumInputs = 3;

sizes. DirFeedthrough=1;

sizes. NumSampleTimes
sys = simsizes(sizes)
x0=[1;

str=1[1];

ts=1[1;

=0;

’

function sys = mdlOutputs(t, x,u)

thn=u(1);
dthn=u(2);

thd = u(3);dthd = cos(t);ddthd = - sin(t);

e = thn — thd;
de = dthn — dthd;

To Workspace3



k=3;
Bn=10,Jn=3;
hi=k"2;

h2 =2 x k— Bn/Jn;
ut =Jnx ( — hl * e— h2 % de + Bn/Jn * dthd + ddthd) ;

sys(1l) = ut;
3) 44 UAEARY S AL : chap3 1model. m

function [sys, x0, str, ts] = s_function(t, x, u, flag)
switch flag,
case 0,
[sys, %0, str, ts] = mdlInitializeSizes;
case 1,
sys = mdlDerivatives(t, x,u);
case 3,
sys = md10utputs(t, x,u);
case {2, 4, 9}
sys=1[1;
otherwise
error(['Unhandled flag= ', num2str(flag)]);
end
function [sys, x0, str, ts] =mdlInitializeSizes
sizes = simsizes;
sizes. NumContStates = 2;
sizes. NumDiscStates = 0;
sizes. NumOutputs = 2;
sizes. NumInputs =1;
sizes. DirFeedthrough=0;
sizes. NumSampleTimes = 0;

sys = simsizes(sizes);

x0=1[0.5,0];

str=1[1];

ts=1[1;

function sys = mdlDerivatives(t, x,u)
Bn=10;

dn=3;

sys(1) =x(2);

sys(2) =1/Jnx% (u—Bnx x(2));
function sys = md1lOutputs(t, x,u)
sys(1) =x(1);

sys(2) =x(2);

4) BEXF PR R IRl A% S B AL chap3_lctrl2. m

function [sys, %0, str, ts] = s_function(t, x,u, flag)
switch flag,
case 0,

[sys, %0, str, ts] =mdlInitializeSizes;
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case 3,
sys = md1lOutputs(t, x,u);
case {2, 4, 9}
sys=1[1;
otherwise
error(['Unhandled flag= ', num2str(flag)]);
end
function [ sys, %0, str,ts] = mdlInitializeSizes
sizes = simsizes;
sizes. NumContStates = 0;
sizes. NumDiscStates = 0;
sizes. NumOutputs = 1;
sizes. NumInputs =5;
sizes.DirFeedthrough=1;
sizes. NumSampleTimes = 0;
sys = simsizes(sizes);
x0=1[];
str=1[1];
ts=[1];
function sys = md1Outputs(t, x, u)
Bn=10,dn=3;
lamt = Bn/Jn;

Jm=2.5;,JM=3.5;
Bm=7;BM=13;

dM=10.10;
K=10;

thn=u(1l);dthn=u(2);
nu=u(3);

th=u(4);dth=u(5);

en = th - thn;
den = dth — dthn;

s =den + lamt % en;
temp0 = (1/Jn) % nu— lamt % dth;

Ja=1/2% (JM+Jm);
Ba=1/2% (BM+ Bm);

h=dM+ 1/2 % (JM—Jn) % abs(temp0) + 1/2 % (BM - Bm) * abs(dth);
ut= —Kx s—hx sign(s) + Ja* ((1/Jn) % nu— lamt % dth) + Ba % dth;
sys(1) = ut;

5) #EIEXT4 S K%L chap3 lplant. m

function [sys, %0, str, ts] = s_function(t, x,u, flag)




switch flag,
case 0,
[sys, %0, str, ts] =mdlInitializeSizes;
case 1,
sys = mdlDerivatives(t, x,u);
case 3,
sys = md1Outputs(t, x,u);
case {2, 4, 9}
sys=1[1;
otherwise
error(['Unhandled flag= ', num2str(flag)]);
end
function [ sys, %0, str, ts] = mdlInitializeSizes
sizes = simsizes;
sizes. NumContStates = 2;
sizes. NumDiscStates = 0;
sizes. NumOutputs = 2;
sizes. NumInputs =1;
sizes. DirFeedthrough=0;
sizes. NumSampleTimes = 0;

sys = simsizes(sizes);

x0=1[0.5,0];
str=1[1;
ts=1[1;

function sys = mdlDerivatives(t, x,u)
d=0.10 % sin(t);
B=10+3 % sin(2 * pi* t);
J=3+0.5%sin(2%pixt);

sys(1) =x(2);
sys(2) =1/3 % (u-Bxx(2) —d);
function sys = mdlOutputs(t, x,u)
sys(1) =x(1);
sys(2) = x(2);

6) YEERIFEF: chap3_1plot. m

close all;

figure(l);

plot(t,sin(t), 'k',t,y(:,2),'r:"', " 'linewidth',h2);
xlabel('time(s)');ylabel('Position tracking');
legend(' Ideal position signal', 'tracking signal');

figure(2);

plot(t,cos(t), 'k',t,y(:,3),'r:"', " ' linewidth',2);
xlabel('time(s)');ylabel('Speed tracking');
legend( ' Ideal speed signal', 'tracking signal');

figure(3);
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plot(t,ut, 'r', 'linewidth',2);
xlabel('time(s)');ylabel('control input');
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