24ECA03-DIGITAL SIGNAL PROCESSING

STRUCTURE OF FIR FILTERS

____________________________________________________________________

i Explain with neat sketches the Structure of FIR filters. [Nov/Dec-2012] .
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The realization of FIR filter is given by
» Transversal structure.
» Linear phase realization
» Polyphase realization.

Transversal structure:
It contains two forms of realization such as,
» Direct form realization
» Cascade form realization.

Direct form realization:
The system function of an FIR filter can be written as

H(z) = %h(n) z"

=h(0)+h@)z*+h(2)z%+.......... +h(N-1)z " eq(1)

Y (2)=h(0)X(2)+h(1)z*X (2) + h(2)z 2 X (2) + .......+ h(N-1) z N X (2) eq(2)
This structure is known as direct form realization. It requires N multipliers, N-1 adders, and N-1 delay
elements.
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Cascade Realization:

T ———————————————— - - -

:l Problem 1: Determine the direct form Realization of the following system function. (Nov/Dec-
1 14)
1
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Given: The system function is H(z) =1+ 2z "' +6z> +4z° +52* + 82"
Y(2)

H(Z) = 3V 7./ o B a5 e
X(2)
Y(2) = X(@) + 227X (2) 4 6272 X(2) + 42 X (2) + 527 X (2) + 82 °X (2)
X(2) _ _ _ _ -
» Z 1 > Z 1 > 7 1 > 7 1 > 1Z -
2 6 4 5
1
> > > %(_
o+ D, Lz S
Y(2)
Problem 2: Obtain the cascade realization of system function 1
H@) =0+2z"-z%){1+z"-2?) (May/June-12) (Nov/Dec-10) !
H (Z) : Hl(z) Hz(z)
Where H,(2) =1+2z '~ z* and H,(2) =1+ z =z
M) =2 ¥ @) = X@) + 227 X, - 77X () eq(1)
X,(2)
_Y,(2) _ -1 g2
H,(2) = X.(2) =Y,(2)=X,(2)+z27 X,(2)-27X(2) eq(2)
2

The equation (1) and equation (2) can be realized in direct form and can be cascaded as shown in figure.
x(n) ~D y(m)
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H.W 1 : Obtain the direct form realization for the following system function.

1. H()=1+2z"-3z°-4z°+52"

2. H@-= (l—lz‘1 +§z‘2j(1—12‘1 —lz‘zj
4 8 8 2

H.W 2: Obtain the cascade form realization for the following system function.

1. H@) = 1+gzl +227%+27°

2. H@) = (1+ 221X1+%zl + zzj

H (z)=%+%zfl+z*2
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Solution:

By inspection we find system function-H(z) is that of a linear phase FIR filter and,

h(n)=h(N-1-n)
Therefore, we can realize the'system function as shown in Figure.

¥(m)
Lattice Structure:
The lattice'structure formulas are,

a,(0)=1
o, (R
ay, (K) =ap (K) +a, (M), (m=1)

****************************************************************************************

a

,______

the direct form structure. [Nov/Dec-2013] [Nov/Dec-2015]

Consider an FIR lattice filter with co-efficients K, = %; K, ==K, :% . Determine the FIR fil
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Solutlon

Given: The FIR lattice filter with co-efficients are K, % K, :%;Ks =%
. 1
a;(0) =1 a;(3) =K, :Z
1 1
2)=K,=Z;a,() =K, ==
%@ =K, =S =K, =3

We know,
o (K) = a4 (K) + o, (M), (M- 1)
For m=2 and K=1
a,(1) =, (1) + a,(2) e, ()
111 2

232 3
For m=3 and K=1
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a5(1) = o, (1) + a5 (3 e, (2)
2 11 3
+

3 43 4
For m=3 and K=2
a;(2) = a,(2) + a;(3), (1)

1,121
3 43 2
L .. 3 1 1
. The lattice filter coeficients are &, (0) =1, a5 (1) = 2 ;a5(2) = N ;5(3) = 2

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY




