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i*(M+m)+M*m*172; %denominator for the

[O 1 0
0 —(i+m*I™"2)*b/p (M2*g*172)/p
0] 0] 0

0 —(m*1*b)/p m*g*1*(M+m)/p

0;

(I+m*172)/p;

0.

m*1/p]
[L 0O O;
001 0]
[O;
0]

pend=ss(A,B,C,D);
T=0:0.05:10;
U=0.2*ones(size(T));
[Y,T,x]=Isim(pend,U,T);
plot(T,Y)

0;
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1;
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i = 0.006;

g = 9.8;

1 =0.3;
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Kd = 1; Kp =1; Ki = 1;

contr=tF([Kd Kp Ki],[1 O]);
sys_cl=feedback(pend,contr);
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contr=tf([Kp Ki],[1 01); % Pl control
contr=tf([Kd Kp],1); % PD control
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t=0:0.01:5;
impulse(sys_cl,t)
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M

q

= .5; m=0.2; b=0.1; 1 =0.006; g =9.8; 1 =0.3;

M+m)*(i+m*172) -(m* 1) 2 ; %simplifies input

numl = [m*l/g O O];

denl

[1 b*Ci+m*17"2)/q -M+m)*m*g*1/q -b*m*g*1/q O];

Gl=tf(numl,denl);

num2

[G+m*172)/q 0 -m*g*1/q];

den2 = denl;
G2=tf(num2,den2);

kd = 20; kp = 100; ki = 1;
contr=tf([kd kp ki],[1 01);

xpos=feedback(l,Gl*contr)*G2;

t=0:0.01:5;
impulse(xpos,t)

Impulse Response
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& = —0.313a + 56.7q + 0.2326,
g = —0.0139a — 0.426q + 0.02033,

6 = 56.7q
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Horizontal Stabilizer

Elevator
Distance (L)

Center of
Gravity Down Force (F)

Resulting Motion
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sa(s) = —0.313a(s) + 56.7q(s) + 0.2326,(s)

sq(s) = —0.0139a(s) — 0.426q(s) + 0.02036,(s)

sO(s) = 56.7q(s)
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delta_e=0.2;
num=[1.151 0.1774];
den=[1 0.739 0.921 0];
pitch=tf(num,den);
step(delta_e*pitch)
axis([0 15 0 0.8])
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Syatem: untitled1
FPeak amplituds: 0.235
Crvershoot (32 159 Step Response
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2 SIS0 Design for SISO Design Task

File Edit Help Fle Edit Wiew Designs analysis Tools ‘Window Help
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Contral Architecture ... Modify architecture, labels and feedback signs.
Loop Configuration. ., Configure additional loop openings For multioop design.
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