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Asymptotic behavior in Bode diagram

5 — S

L(s) =22

S;8 — Sp

s = tf('s'); sz = -10; sp = -100; L = sp*(s-sz)/(s-sp)/sz;
figure; bode(L);

Bode Diagram
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Example H(s)

:(s+ D?(s + 3)

P controller

K, =100

H=1/(s+1)"2/(s+5); K P = 100; margin(K_P*H); step(feedback(K P*H, 1))

Bode Diagram

sm =-2.85dB (at 3.32 rad/s), Pm =-8.51 deg (at 3.85
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PD controller
Kpp(s) = K, + Kps = 100(s + 0.1)

K PD = 100*(s+0.1);figure; margin(K_PD*H); step(feedback(K PD*H, 1))

Bode Diagram
Step R
__ Gm=Inf, Pm = 39.8 deg (at 9.34 rad/s) °p Response
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Lead compensation

A S — 5
— P
Ki(s) = K,— X .
sz = -0.1; sp = -1; = sp*(s-sz S-S sz; margin(K_ ; ste eedbac . , ;
0.1 1; K L = K P*sp*( )/ ( / K_L*H tep(feedback(K_L*H,1
Bode Diagram Step Response
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sz = -0.5; sp = -5; K L = K P*sp*(s-sz)/(s-sp)/sz; margin(K _L*H); step(feedback(K L*H,1));

Bode Diagram Step Response
Gm =5-7.5dB (at 6.33 rad/s), Pm =-23.2 deg (at 9.13 1024
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sz = -1; sp = -10; K L = K P*sp*(s-sz)/(s-sp)/sz; margin(K_L*H); step(feedback(K L*H,1));

Bode Diagram
mn =-0.0863 dB (at 8.06 rad/s), Pm =-0.287 deg (at 8. Step Response
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sz = -5; sp = -50;K L = K P*sp*(s-sz)/(s-sp)/sz; margin(K L*H); step(feedback(K L*H,1));

Bode Diagram
Gm = 14.3 dB (at 10 rad/s), Pm =20.9 deg (at4.35r: Step Response
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sz = -10; sp = -100;K L = K P*sp*(s-sz)/(s-sp)/sz; margin(K _L*H); step(feedback(K L*H,1));

Bode Diagram Step Response

Gm =5.19dB (at 5.23 rad/s), Pm =9.12 deg (at 3.98
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sz = -20; sp = -200;K_L = K_P*sp*(s-sz)/(s-sp)/sz; margin(K_L*H); step(feedback(K_L*H,1));

Bode Diagram Step Response

m = (0.388 dB (at 3.96 rad/s), Pm =0.912 deg (at 3.8¢
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