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Frequency Response Analysis
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be an tnput x€nuxodEal xtgnal . The output or responge y(o £X% algo a xénuxoddéal

xEgnal of Aame rmquonca bal weth de¢perent mognﬂude a pesqueney phoge angle.
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The magnttude and phaze relottonshe) between 1he xtnukodéal é’npuj’
and the #£teady Atale outpud of a AgAtem €x termed the frequency re£ponze.
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O the Enput xEgnal b’?’j Keep&»g the magnctude of fhe ?npw AEgna| of o

congtant volue.




9N Ahe xyAlem imnx,—er runcicon T(5) Er s &4 replaced bU Jw {hen 1he
rmu\i?ng 'erxM,cr funciton T (Jw) & called £énugodéal Iranger rtlﬂ<f€00~ﬁ(‘l°°°
ponering Conno RN NG rrequen(rd reponge o fhe xrdfdem can pe dimcuvd obloé}\(f(l rrom the pEnugodtal
'imm?'-cr tunclfon T (Jw) of fhe S tem . The drangper 'unq&m T(Jw) €x O Complex
rundfon or rrﬁqtmwj- The mognflude and phaﬁeu,— TC(Jw) Qre rund&)n o'— rmquenui

and can be ewalewd- eualualed por Vartoug  Jalueg of rr(quencﬂ.
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where M X he ralto Of the Omplélude‘x O the mdpul and fnpul ginugold
and €5 called a% the 'magntiude rafto’ of gatn algo.
© £ 4he angle bﬂ whech Ahe oudput [eads he enpud . Both M and ©

are the rundfonx of the anqular prequency w.
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The magnttude functton and phage Funcicon are fhe two plote € the [requeny
reponfe characer et The angulor prequency @ €& fhe common varfaple jor bolh
these p\u’fx.

The followtng curves are moé‘nlzd aged €0 Frequency NexpOKe onoJUxix.
d, pOlOP plof:- The plot o the magntlude vergug phate angle &n polar coordenate
where w & varced prom ofow €4 cadled polar plor.
ji, Bode plot:= The ploixof both @ mognttude and fi, phake Verfug frequency w n

logarthmee values are called Bode plot-
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4, Wrthout the knowledge Or the trangrer rundton the prequency rexponge Of Atable

open 100p Xaxiem can be obtatned experfmenfcdra.

diy Thegze methodg are eagy fo uge jor degcgn Of Control gaxte_mx ond rorrfr\dérg

abgolule oz well 0g relatfue xiubflfhj o the Xﬁﬂen«. colculaktong are Limple

The apparadug roqu?ma for ob‘g{n§n9 rmquenca regponge €« gemple and nexpensive

and ecuza 10 uge.

M The Arangper ruanom of complécalted Xakﬂ?mg can be cletermened exru«‘c‘mm{mly
brd [requency rexponge tesis.
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andl tncorporade corpedtye meagures.
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frequency domatn SPCCt‘rfcoﬁ’onx -
NI NSNS MAMNV\A/\/\'

The acyyerent jrequendy domath Rpecfr€c.mfong are
3 V, Qqafn Mmargand
J; Rexonany petl\& (Mr), n, chdw{c“h { q 9 c
5, Regonan frequenyy, we {Y, Cul-offrate M, Phage MArgeh

Regonant peok:=(Mr)

rV\/\/\N‘-’/\N\’NV\'

The max™ value of fre moﬂnr'iude of Cloked loop tranfper rundfon fe called

e e regonant peak Mey A large rexonant peak corfesponds fo o large over-
Anool- €n trangtent refponge.
Regonant- Frequency:-(r)

P
NI SN NN

The rrequenCa al which the regonant peak occurs c£ called yegonan l-rcquenu’

we- Théx & related to the prequensy O Ofctllalton & the Alep responte and {hak

tF t8 Endicattye Of the Apeed of the franstent refponke.
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The Xlop€ o} -the  log mognflude curve  near -he cut - o jrequency i

callad 4he cud -Off rode. The cal-Off role &x 1he ob§|€iy Of the xaxfem to digtingy-
fxh 4ne 2€gnal prom notze.

X Qatn Mangen *
NN ol

The 9o§n Mm“g?n (K9) & deffned 08 the recfprocal of the magntiude Of
o[»en loop -imnzrer run(tfon ot the Crokg over 'rr»quenuj- The ‘rwequen(q ot which
Ine phoe of open locp 4rangper pundion &x B¢ fig called the phage crats oUer
rmciue,n(LJ , Wpe-
|

Gatn Margén Kg = ————
,q(:’“’pc)'
610& Mar9m tn @B = Qoloﬁ Kg = 220 \09 |?'(3_w__pc)| = -20 Iog lﬁ(awt;c)l

C o o
S0 -the gatn MofgTn Tn AB ¢ de.—?ned QX Jhe negoqr‘ue of the db mognaude
Of G(Jw) ab phake crogx ouver prequency. The 9afn morgén Endécatex Ahe amount by

whéth gatn of 4he zy#tem can be Encreaged wéhow Oppedeng the flabtlcty of the

Aaﬁrem
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ouer prequency  requcred to brc“n.f, the mda(tem 10 4he wverge of {nmf;lmm(}.

S —— Of the open loop trangper |*»""(r|{0" A um’kf (or € & 4ne prequency ol whech 4he db
mc.(,némne &8 xero.
The phoge mcmy?n (Y) £2 obtatned h:d odd§n'j 180 10 1he Fn.:;;r anqle @ ()t.
the open loop !rcmxrcr r\mctr‘nn ol dhe qadn Crogf over prequency.
phase mrnr_-:)én Y = |00+ Gye where  @gc: LG (Twe)
Perzyol tr(m -

The o[.en loop trangyer |umir?m of o AN praer xrdxwm 4 g\uen b‘j

2
)
(8)z —D——
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JW(Tw + 260n) - W24 T2EWWN

2 f LW
wn (-’ = +J25 — )
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Now § (Jw) =

- W%+ 328X
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> - = = -1 29X _ -1 e T AN =
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Now of x=Xgc |q@w)l =1 =% x% . s -46’t[iI6 &'+
Jxdc + a6 9 2
5 x“ 8.8 o 4 ¢ re2x2% —1=0 2
) Qc + 4 & ch‘ 7 xgc*‘ﬁl 9c = Q6 44+

- yQ
Xgc* [— 969*'.)4&’*'} (Bt\] 1c.k§n3 the +ve £&gn onltd)

The phage margtn Y = 180+ L4 (W) gz wye , x = x9c

Y =, 180 +«an=! 28 . 80 + dan™ 26

3¢ (—962+-J71&Q-H)l/9'
(Notex The gafn margen o and order Kyetem €x énpentre)




