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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

19BMB302 - Biomedical Sighal Processing / Unit-2 / Dr. K. Manoharan, ASP / BME / SNSCT




)

e

TUTIOZ

Example 6.8 Design an ideal bandreject filter with a desired frequency response

™ 2

Hy(e?¥) =1 for |w|< é— ‘and  |w| > =

= 0 otherwise
Find the value of h(n) for NV = 11. Find H (2). Plot the magnitude response.

Solution

The desired frequency response is shown in Fig. 6.14,
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Fig. 6.14 Frequency response of Bandreject filter of exé;'nplé 6.8.
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We know
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Truncating hq(n) to 11 samples, we have

h(n) = h4(n) for |n| <5
= (0 otherwise

The filter coefficients are symmetrical about n = 0 satisfying the condition

h(n) = h(—n).
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[1 +3 3]
sinm 4+ sin £ — sin 28
h(1) = h(—1) = f 3 =0
oy _ sin2r4+sinZr —sindy
A(2) = h(—2) = — — 0.
sin 37 + sinwT — sin 27
h(3) = h(—3) = % —0
sin 47 + sin 4 — sin 8 N
h(4) = h(—4) = — = —0.1378
sin 57 + sin 3% — sin -1%—"'-
h(5) = h(—5) = = -0

The transfer function of the filter is )

N1

H(z) = h(0) + i [A(n)(z™ +=z7™)]

Tee=]
— 0.667 + 0.2757(z2 + z=2) — 0.1378(=>% 4 =—%) (6.67)
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The transfer function of the realizable filter

H'(z) = 2% =5 (=)
—0.13782z"1 1 0.2757z"3 4+ 0.667z2"° 4+ 0.2757="" — 0.1378,—9

The filter coefficients of the causal filter are

(D) = R{1D) = A(2) = R{(8) = h(4) = h{(6) = 0
A{1)] — A(9).— —0.1378
R(3) — A(7) = 0.2757
h(5) — 0.667
H(e) = i almn) coswr
re==0)

a(0) — h [%] — h(5) — 0.667

a(r) = 2h [% —nJ

a(l) = 2h(5 — 1) — 2h(4) — 0
a(2) = 2h(5 — 2) = 2h(3) — 0.5514
a(3) = 2h(5 — 3) = 2A(2) = 0

a(4) = 2h(5 — 4) = 2h(1) = —0.2756
a(5) = 2h(5 — 5) = 2A(0) = 0
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w
(in degrees) 0 15 30 45 60

75
H(e™) 0.9428 1.0067 1.08 09426 0.529 0.0516

|H(e’)las | —0.5 0.058 067 —0513 —5.53 —25.7

20 105 120 135 150 165 180
16 0.0516 0.529 0.9426 1.08 1.0067 0.9428
—15.9 -25.7 -5.53 -—-0.513 0.67 0.058 —0.5
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