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Root Locus
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Example (Root Locus)
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Vector Locus (Nyquist Graph)
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Nyquist
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Nyquist: Example
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Nyquist: Example
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Nyquist: Example
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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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Root Impact on Step Response
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Bode Diagram: 2" Order System
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Perturbed System
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Bode Diagram
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Bode Diagram: Summary
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Bode Diagram: Series Systems
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Example: Notch Filter

s +2-0.03-155s+15> (£, =0.03)
s?+2-0.1-155+15% (£, =0.1)

K,(s)=

100

- 50k

Gain (dB)
(e

—50F

-100
10™
H. Bevrani University of Kurdistan 27
Example
100(s +1)
G(s)=—————= =G (5)G,(5)G;(5)G,(s)
s(s+10)
| 1
10— ————(s+1)
s 0.1s+1
40 60
20 40
g F:
< 0 220
© (]
) ©
-20} T 0
-40 I i P PN -20 R IR R IR R R
10° 10" 10° 10 10° 10° 10" 10° 10" 10
w (0]

H. Bevrani University of Kurdistan 28




Example

1 1
k=1 (Ts+D(Ts+1) k=1 (Ls+D(Ts+D)(Tis+1)
1
0 I,s+ . 1
§ ~20 N i NN g B 20 ; \:\\_ \:\\_ T; s +1
< R L < e
o b ] o o iy al TN
/T, 1/7, /T, 1/T, 1/T,
0 a
g O T~ 20dBde _' 0 S 70dB/des
S S~ £ 5 AN it i
= : NG
& N s ; i
U] N\ o 5(
- 40dB/dec &
\”
/T, /T, /T, 1/T, 1/T,
H. Bevrani (0] 0] 29
Example
1 1
s(Ts+1) s(Tis+1)(T,s +1)
ST TR
) ) X
E © NN
E 0 a N E \\ e NS
S ; ~ g T 1
all 20dB/dec Tsi+1 ~_ D5+l
1/T 1 UL o 1/T,
I~ 2 ZdE déc —264d, zde
) N g N <4 0dB/de
z 0 ; b N £ 0 ¥ \~.
& by © \« 60dB/dec
—-40dB/de N0
\o
1/T /T, 1/7,
H. Bevrani [0} 0] 30




Example
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Continue (Bode)
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Feedback Systems
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Feedback: Characteristic Equation
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Stability: Nyquist Example
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Nyquist: Phase and Gain Margins
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Nyquist
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Nyquist

Conditionally Stable
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Nyquist and Bode
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Nyquist and Bode
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Bode: Phase and Gain Margins
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Bode: Phase and Gain Margins
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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

Please only use this email address: bevranih18@gmail.com

H. Bevrani University of Kurdistan

47

Thank You!
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