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Example 3.20- Find the output y(n) of a filter whose impulse response is h(n) =
{1,1,1} and input signal z(n) = {3,—-1,0,1,3,2,0,1,2, 1} using (i) overlap-sae
method (ii) overlap-add method. (Annamalai Unverisity Apr (3)

Solution

(i) Overlap-save Method |
The input sequence can be divided into blocks of data as follows.

zi(n) = {0,0 3,-1,05
M—1=2 Zeros = L=3 data points .

za(n) = '{_1,0,. 1,3,2}

Two datas 3new
from previous  data points
block

z3(n) = {3,2,0,1,2} and 24(n) = {1,2,1,0,0}
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given h(n) = {1,1,1} _
+ Increase the length of the sequence to L + M — 1 = 5 by adding two zeros,

ie. h(n) = {1,1,1,0,0}

y1(n) = 21(n) @ h(n) = {-1,0,3,2,2}
v2(n) = z3(n) @ h(n) = {4,1,0,4,6}
y3(n) = z3(n) @ h(n) = {6,7,5,3,3}
ya(n) = z4(n) @ h(n) = {1,3,4,3,1}

Note: Circular convolution of the sequences left as an exercise to the students.

-1,0,3,2,2

——
discard

4,1,0,4,6
S~

discard A
6,7,5,3,3
——

discard

1,3,4,3,1

——
discard

y(’n) = {3, 2, 2) 0’ 4, 61 5a 3’ 3, 4, 3, 1}

(i) Overlap-Add method

Let the length of data block be 3. Two zeros are added to bﬁng the length to five
(L+M —1=25). |

Therefore, g
z1(n) = {3, ';'1’ 0,0,0}

332(7'1) = {1!3!21 an}
-’63(") = {0, 1,2,0, 0} |
:1,4(n) ~ {1’0107 0’ O} .

yl(n) = .’L'1(Tl) ® h(n) = {3, 2,2, -_1,0}
o) = 2(n) (N) h(n) = {1,4,6,5,2)
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y3(n) = a3(n) @ h(n) = {0,1,3,3,2}
ya(n) = x4(n) ® hin) = {1,1, l,O,Q}
3,2,2,-1,0

] 1 add

1,4,6,5,2
Iladd

'[0.1,3,3,2
11 add
1,1,1,0,0

00~B2204653343H

x\
Example 3.21 Using linear convolution find y(n) = z(n) x h(n) for the sequences
z(n) = (1 2,~1, 2,3,-2,-3,-1,1,1,2,-1) and h(n) = (1.2). Compars te
result by solvmg the problem using (a) over]ap save method (b) overlap-add methed.

Solution -

The linear convolution of a;(nj and h(n) is
y(n) = .'L'(’n) * h(n) = {]-a 4, 3) Oa 7’ 4) _71'_'71 _1, 314931 _2}

Overlap-save method
The input sequence can be divided into blocks of data as follows.

——— M — 1zeros appended

I = {071y2 11}
- N — !
3 datas |
12(”) - {—11293 - 2}
. )
3 new datas

M -1 = 1data from previous block

z3(n) = {-2, —-3,~1,1}; :r4(n)= {1, 1,.2’__1}; 1’6("-)_' = {-—1,0,0,0}

Given h(n) = {1,2}. Appending two ‘zc'ros. fo the sequence we obtain

h(n) = {1,2a010}

!Mm=wmﬂC)hM)
A
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1 00 2]J0O -2

2 1 0 of|1]|_|1

=lo 2 1 0| |2 4

0 0 2 1] |1 3

() = 22(m) (V) h(n)

L o 0o 2] [-1 -5
210 0[[2]|_|0
“lo 2 1 0| |3 |7

0o 0 2 1] [-2 4

gimilarly y3(n) = {0, =7, =7, ~1};  ya(n) ={-1,3,4,3};

—21,4,-3
R
discard :
; “1=5,0.7,4
discard
0,-7,-7,-1
1
discard
. ' _ -1,3,4,3
| |
discard
-1,-2,0,0
discard

y(n) = {1, 4, 3, 0, 7, 43 _77 ""7n _'11 334.)'3) _‘2}

Overlap.-a44 method

In this method the sequence z(n) can be divided into data blocks as shown belo
clow.

Y
*

ml(n) = {1a 2, —1,(1)}

M — 1 = 1 zero added
m2(n‘) = {2a3w —?.0}; C1:3(”) = {—3!,-'1’ 1) 0}
- x4(n) = {1,2,-1,0}; h(n) = {1,2,0,0}
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() = o) () ) = (145 -2)
() = wa(m) (V) ) = (2T ~4}
() = walm) (V) () = (=371 ~1,2}
() = za(m) (N) h(m) = {143 =2}

1 add
2,7,4, 4 (- M-1=1)
] add
-3,-7,—-1,2
] add
1,4,3,-2

y(n) = {1a 4, 31 O» 7: 4’ —7’ "7a —1) 3)4a 33 _2}

Example 3.22 The linear convolution of length-32 sequence with a length-1000 s i§
quence is to be computed using (a) overlap save method and (b) overlap-add med.xcd
The circular convolution of the impulse response sequence with each data block s
be obtained using DFT and IDFT method with N = 64. Find the number of DFF
and IDFTs required to obtain y(n) for both methods.

Solution Given; Ly = 1000; M = 32; N =64
(a) overlap save method !
In this method since (M — 1) = 31 data points are lost we pad the dat2 sequent®
with 31 zeros. The length of data sequence Ly + M — 1 = 103L. 13

For V= 64, the convolution of /() with data block results in 64 ~ 3. =
correct values,

The total number of DFTg required for the data are L L ) 4
g AN e 3 s |
One DFT is required (o fing DFT of impulse response. Hence the cotal o

of DFTs is 33 and IDFTs is 32,
(b) overlap-add method N = g4
In each dagy block A .. l =

B
% |
i

41 o block ™4
41 zeros appended, Hence each dat b

(54 il 31 P~ 33 afne T . P *‘
One DIPT ‘dal%' Phus the (ota) humber of DET; required is [_1_0,2,9 =%
: ::c l}l‘ I'is required fo; impulse response 3 :
,rhff total number of DETs requireq 3£ ' |

¢ total nymbey of IDFTs +1s:°32

1

5 required is 31, //1
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