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Frequency k

 analysis and design of a control
an examination of its frequency
age of frequencies of interest.

ATLAB Control System Toolbox provides
to generate two of the most common

y response plots: Bode Plot (bode

d) and Nyquist Plot (nyquist command).

~~~~~
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Frequency Respon:

Problem

) s(s
ne Bode diagram for 100 values of
y in the interval
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sontrol System Toolbox

Frequency R

nsfer function G(5s)

aln margin is ed as the multiplicative
nt that the magnitude of G(s) can be increased
2 the closed loop system goes unstable
margin is defined as the amount of additional

lag that can be associated with G(s) before the
losed-loop system goes unstable

5/13/2019 MATLAB Control Toolbox
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5/13/2019

t plots for 100 values of frequencies
jdition, find the gain and phase
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sontrol System Toolbox
Frequency Respc

21604.81 320.24 16));
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Bontrol System Toolbox
Frequency

Bode Diagram

Magnitude (dB)

.......................................................

The values of gain and phase margin and corresponding frequencies are

Gm 29.8637 Pm = 72.8960 Wcg = 39.9099 Wcp = 0.9036
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Frequency Re y

bode the frequency response.
bodemag lagram only.

sigma alue f1 blot.
Nqustf‘u: | i t |n I |

nichols ols plot
margin and phase margins.

Toolbox

allmargin rossover frequencies and related gain/phase

-0 - Frequency response over a frequency grid.
-~ i - Evaluate frequency response at given frequency.

. - Interpolates frequency response data.

5/13/2019 MATLAB Control Toolbox

39



Design: Pole

place
acker
estim

reg

5/13/2019

System Toolbox

placement.
acement.
lven estimator gain.

ate-feedback and

MATLAB Control Toolbox
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sontrol System Toolbox
Design : LQR,
Igr, digr quadratic (LQ) state-feedback

lqry g1 h output weighting.

6:c - Discrete LQ regt for continuous plant.
i - Kalman estimator.
e - Discrete Kalman estimator for continuous

Iqgreg orm LQG regulator given LQ gain and
Kalman estimator.
- Augment output by appending states.

5/13/2019 MATLAB Control Toolbox
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File-=Import to import system from Matlab workspace

Frequency [(radrsec)

Time (=ec)

MATLAB Control Toolbox
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Foot Locus Editor 0020 Open-Loop Bode Editor (020
3 B e o A0 T
. -0.56_B8az0.280. 14

AT Az
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Real Axis

Freguency [radizec]

Design with root locus, Bode, and Nichols plots of
the open-loop system.
Cannot handle continuous models with time delay.
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wb=bandwidth(T)

%plot the step response
step(T)

%plot the rootlocus
rlocus(T)

%obtain the bode plots

observability of the system

%use the LTI viewer
Itiview ({'step';'bode’;'nyquist'},T)

vith another transfer %start the SISO tool
" sisotool(T)
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