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EC8502 Principles of Digital Signal
Processing

UNIT V Applications of D

APJECE

Chapter 5
Sampling Rate Conversion

L

Content
= |ntroduction
w=p Decimation by a factor D
== |nterpolation by a factor |

g Sampling rate conversion by a ratiofflal~ *
factor 11D

Introduction

* Inmany practical applications of DSP. ong is faced
with the problem of changing the sampling rate of &
signat

o The process of converting a signal from a given rate to
a different rate is called samping rate conversion

» Systems that employ muiple samplng rates inghe
processing of digital signals are called multinate cigla
signal procassing systems

Introduction

* Thare are two ganaral methods {o accomplsh the
sampiing rate conversion of a digital signal.

o To pass the digital sgnal through a OVA converter,
filter it if necessary. and then to resampie the resulting
anglog signal at the desired ratp

» Toperform the sampling rate conversion entirely in
the digital domain -
o The process of reduang the sampling rate by 8n infeger
factor O (downsampling by D) is calied decimation.
* The process of increasing the sampling rate by an
Integer factor / (upeampling by /) is caleq
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m Decimation by a factor D

In downsampling by an integer factor D>1,
every D-th samples of the input sequence are
kept and others are removed:

x,(n)=x(Dn)

x(n) — lﬂ —ex,(m)

Decimation by a factor D

* Retationship in time doman
x(n) nput sequance

M= id(u ~kD) Periodic train of impulses
do-w

x,(m= x,,(Dn) = x{Dn) Outpul sequence

x,(m)=x(m)pin) ">

P

f, - > y

’

- 3 =118 ,5’:‘. o
P(e’y= 3 pime ' = 2[5‘2”(** i

P

Decimation by a factor D

* Relatonship in frequency domain

e g 21
..ll;ﬁ ze/pht.lu =%Zd(m-?b!‘)
X, (e")= 5'; (" P xienyao o 2

1 Ne-te,y iz
v 12 D1 e X’(().|=—2x(( e o, =
pm =15 P, Pa)=3 pime " i [
DO-O an - ,O ~ ] o e .
e X,(e"ye ¥ (me " = 3 x (mD)e "

~

il = 1 -2 24 -1=
m)=2[25("-"’)]¢ PT =3 5n)e " =1 Nt ot
2 = Fxme T=Yxme F=Xe")
o] —

bl ir-
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m Decimation by a factor D m Interpolation by a factor |
1 n up-sampling by an integer factor />1, /-1
1090 & Qe ow pane Ner i ol equidistant zeros-valued samples are inserted
between each two consacutive samples of the
X input sequence. Then a digital low-pass filler is
x(m) hin) o x,(n) ;
x'(n) APPC: u
: x,,(n)-['“?’ n=0, 7, £2/ s
L ” 0, otherwise =
”(t’”):{l' 0<|mls b
0, otherwise x(n) ts hin) X (m)
. / S /o,

m Interpolation by a factor | msa'""""ﬂ A8 convarain by & ctional Tachs VO
.
Relationship in fraquency domain i R= ;’). is @ rational number
x(n) Inputsequence X (m)= Zx(‘)&(n-ll)
570 N A0l T ) )
X e*)=3 (zxu Vo(n—kI) e " 7 te hyfn} ; hain) 0
E o . X nlerpoiation | v, | decmation -l!,—ﬁ
= _’.” 5 .l - NSO A L b - - -~
= 2x(8)e "R = X(eP) Sl e
psiim NI S
x
He™)= I, 05[«857 ¢ 1 I l. I
0, otherwise .
UNIT-5
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Pl‘ Sampling Rate Conversion

X(M) ——s 4| s () = |D— Xy, (n)

Ton
' : ma-)={" i e
0, otherwise o

example! examphe2
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