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Bode 2: computing frequency response

This brief summary assumes readers
are familiar with the concept of
feedback, transfer functions and block
diagrams. For now this series assumes
the open-loop arrangement below (u(t)
the input, y(t) the output).
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SUMMARY of Frequency response
u=Dsin(wt) = y=DAsIn(wt+ ¢)

1. Gain A(w) is the ratio of output amplitude of
oscillation to that of the input.

2. Phase ¢(w) is the phase difference between the
input and output responses.

[This observation is asymptotically]

Efficient computation of A(w) and @(w)

number which results.

It can be shown that the frequency response parameters have
explicit and simple links to the transfer function G(s).
That is, simply substitute s=jw and determine the complex

A=|G(jw),
¢ =arg(G(Jw))

Find the frequency response for the following

system: GOw) = 3jw+2-w?
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Find the frequency response for the _
following system: G(jw) =

2s+1
G(s) = .
) s*+8°+3s+2 G (jw)| =
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: i . 2w L Bw-w?
WARNING When calcula-tlng the phase, /G(jw) = tan 1 W ot ( )
think carefully about which quadrant 1 2 W2
the complex number lies in.

QUESTIONS: Find the frequency response parameters for the following systems

3 S+4 s?+s5+2 s—1
G(s)=——:; G(s)=————; G(9)= © G(s)=———
) S+2 ) s? +6s+2 ) s*+5° +4s* +2 ) s(s+4)
USING MATLAB TO CHECK 4\ MATLAB R2014a =] o .

ANSWERS m & L ”ISearch Documentation PH

1. The main MATLAB command is

FILE| VARIABLE | CODE | SIMULINK | ENVIRONMENT | RESOURCES

bode.m.
2. This will work with objects defined M d - - -
as transfer functions using tf.m @ EHE L Co» Users b uos » Documents b MATLAB » -
3. An example is given here. The '@ New to MATLAB? Watch this Video, see Examples, or read Getting Started. x
fah;izen: given in degrees and not >> G=tf(1,[1 3 2]) -

The command supplies the transfer
function G and the required v 1

frequency. This example usesw=3. ||| = -—————————
52 + 3 5 + 2

Continuous-time transfer function.

m

>> [gain,phasel=bode (G, 3)
gain =

0.0877

phase =

~127.8750
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