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Root Locus

Example: 
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Root Locus 

Examples: 
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Example (Root Locus)

num=[0 0 0 30];
den=conv(conv([1,1],[1,2]),[0,1,3]);
L=tf(num,den);
figure(2)
rlocus(L)

rlocus
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Vector Locus (Nyquist Graph) 
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Nyquist

Open-loop poles

Closed-loop poles

Z=0 : Stable
Z≠ 0: Unstable
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Nyquist

Nyquist:
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Nyquist: Example

Stable

num=[0 0 0 30];
den=conv(conv([1,1],[1,2]),[0,1,3]);
L=tf(num,den);
figure(1)
nyquist(L)

nyquist
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Nyquist: Example

Stable
Unstable
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Nyquist: Example

Stable
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Bode Diagram
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Bode Diagram
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Bode Diagram
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Bode Diagram
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Approximated plot
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Bode Diagram
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Root Impact on Step Response
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Bode Diagram: 2nd Order System
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Frequency/Step Response
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Perturbed System
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Oscillation part
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Bode Diagram
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Bode Diagram: Summary
Gain      Phase     
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Bode Diagram: Series Systems
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Example: Notch Filter
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Example
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Example
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Example

Ga
in

 (d
B)

 

Ga
in

 (d
B)

  
Ph

as
e 

(d
eg

.) 

Ph
as

e 
(d

eg
.) 

H. Bevrani    University of Kurdistan 32

Example
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Continue (Bode)

num=[0 0 0 30];
den=conv(conv([1,1],[1,2]),[0,1,3]);
L=tf(num,den);
figure(2)
bode(L)

bode
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Feedback Systems
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Feedback: Characteristic Equation

Example:
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Feedback
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Stability: Nyquist Example

Stable
Unstable

Unstable

Stable Stable

Stable
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Continue
UnstableStable Critically Stable
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Nyquist: Phase and Gain Margins

[Gm,Pm,Wcg,Wcp] = margin(SYS)

margin

Wgc

Wpc

W=0
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Nyquist

Stable

num=[0 0 0 1];
den=conv(conv([1,0],[1,1]),[0,1,2]);
L=tf(num,den);
[Gm,Pm,Wcg,Wcp] = margin(L)

margin

>> 
Gm = 6.0000

Pm = 53.4109

Wcg =  1.4142

Wcp =  0.4457 
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Nyquist

Conditionally Stable
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Nyquist and Bode

UnstableStable Critically Stable

Gain Gain Gain

Phase
Phase Phase
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Nyquist and Bode

UnstableStable Critically Stable

Gain Gain Gain

Phase
Phase Phase
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Bode: Phase and Gain Margins
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num=[0 0 0 3];
den=conv(conv([1,0],[1,1]),[0,1,2]);
L=tf(num,den);
bode(L)
[Gm,Pm,Wcg,Wcp] = margin(L)

Gm =2.0000
Pm =20.0381
Wcg =1.4142
Wcp =0.9693

2dB)
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Bode: Phase and Gain Margins
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Phase Margin

Phase crossover frequency

Gain crossover frequency

Gain Margin
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Bode: Phase and Gain Margins
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Project: Report 1

Using MATLAB for your selected system:
1) Plot the step response,

2) Plot root locus, and discuss the system stability,

3) Plot Bode diagram,

4) Find phase margin and gain margin,

5) Plot Nyquist diagram.

Deadline: The day before next Meeting

bevranih18@gmail.comPlease only use this email address:
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Thank You!


