ps. (a) System with
ted in scaled, unity-

T-step response re-

coefficient is equal

‘hen the system has
ut,

rtz [ (fa = wn/2w).
s 0.707 of its low-
mse M.

Relationships Between Transient Response and Frequency Response

Eor a first-order system with Vi(s)/Vi(s) = 1/(rs + 1), the relationships

are ’ :

J

0.35

22 === = - . @3.51)
M, =1 ' (3.52)
w (3.53)
4r (3.54)
r (3.55)
) wp =0 (3.56)

For a sgcond-ordér system with V.(s)/Vi(s) =

and 8 £ cos!¢ (see Fig. 3.7) the relationships a

1/(5% we® + 2¢s/wa + 1)

re

22 0.35 ' :
g 2 222 3.57
Py =1+ ex = =1 + é"""’ (3.58)
o .CXp \/l_-——j" _ .
T : T .
T VI ansind (3.9
4 4
b o W, €OS 8 (3',60)
26 2
o = S 2¢cos 0 (3.61) .
Wy LTS
1 : ' 0
My = > Vi “amm ¢ < 0.707, § > 45 (3.62)
wpw wy V=20 = 0,V cos20 < 0J07,0> 45 (3.63)
Con = w, (1= 202 4 V2T dpr foape) (3.64)

If a system step response or frequency response is similar to that of an
approximating system (see Figs. 3.6, 3.8, 3.11, and 3.12) measurements of .
t Po, and ¢, permit estimation of wa, w,, and M, or vice versa. The steady-

3

- State error in response to a unit ramp can be estimated from either set of .
" Mmeasiirements. - : ' '

93

.\........
[ N S S




.

Ipero—w— — el . -

Vs )
¥ (fl“’ il

ls- § —

fe)

Figure 3.17 Parameters used to describe transient and frequency responses
(a) Unll-slcp Iesponse. (b) Frequenmsponse. ¢ )
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