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Introduction to FIR

Linear phase FIR filter

FIR filter design using window method

Low Pass Filter

Frequency sampling method

Realization of FIR filter using direct form 1, Direct form 2
Realization of FIR filter using Cascade structures
Realization of FIR filter using parallel structures
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Example 6.22 Determine the direct form realization of system function H(z)
1+2271 — 3272 — 4273 45274,

—

Solution Given H(2) = 142271 — 3272 — 4273 + 5271
Y(2) = X(2) + 2271 X (2) — 3272X(2) — 423X (2) + 5274 X (2) (6.160)

The above equation can be realized as shown in Fig. 6.71.
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Fig. 6.71 Realization structure of example 6.22
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Example 6.23 Obtain the cascade realization of system function H (=) = (1+
2271 — 272)(1 4+ 271 — 272),

Solution
H(z)= Hi1(2)H2(2)

where Hy(2) =1+ 227" — 2z 2?and Ha(2) =1+ 2z~ 1 — 2—2

Hi(=z) = )1;11((:;’; = Yi1(2) = X1(2) + 2271 X,1(=2) — 272X (2) (6.161)
Ho(z) = 2((?) = Y2(2) = X2(2) + 27 ' Xa(2) — 272X (2) (6.162)

The Eq. (6.161) and Eq. (6.162) can be realized in direct form and can be cascaded
as shown in the Fig. 6.72.
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Example 6.24 Obtain the cascade realization of system function

H{z) = 14 gz“l + 222 4 23

Solution Given
o S5 1 —2 -3
H(z)—1+§z + 227" + 2=
= (1 +2271) (1 + 2=t 2—2) (6.163)

The above Eq. (6.163) can be realized in cascade form as shown in Fig. 6.73.
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Fig. 6.73 Cascade realization of example 6.24
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6.11.2 Linear Phase Realization
For a linear phase FIR filter

h(n) = h(N -1 - n)

N-1
H(z) = Z h(n)z™"

n=0
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Example 6.25 Realize the system function

1 T 1 1 1 5

H(z) = = + —»—1 el R (I - U

()= g h gt FdT g Ve o + 57

Solution By mspccl:xon we find that the system function H (2) is that of a linear
phase FIR filter and

g h(n) = A{V — - 72).
Ther'-forc. we can realize the system function as shown in Fig. 6.73.
xn) - —= E‘?‘ : |
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Example 6.26 Obtain cascade realization with minimum number of multipliers for
the system function '

1 . 1 _2) 1 _, g
H(z)z(§+z 1+§z 2) (1+-§3 +2 )
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Example 6.27 Realize the following system function using minimum ng_ of my,
pliers
(i) H(z):l-{-gz + 3% + 7% +3
i -1 LAy L g™
Gi) H(z) = (1 +27") 1+§-z 5
s L, e - l -1
{? =
= - :
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Example 6.27 Realize the following system function using minimum ng, o my,

pliers

1 _
(1) H(z) = (1 = z_l) (1 = %z'l 4 52_2 + =z 3)

X(n)
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