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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




@ I

. _ U1
(a) Hanning window =
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Wirn(n) = 0.5 + U.E}COSE} T

o 0 otherwise

for —(N—l}fEER‘S(N__lME

F-Dl‘- N =11

wirn(n) = 0.5 +[].5(:OS—T£SE —5<n<5

I

0 otherwise
wWeR(0) = 0.5 +05 =1

w1} = wgnl(—1) — 0.5 4 0.5 cos% = 0.9045

WHR(2) = wgn(—2) = 0.5 4+ 0.5 cos?gi = 0.655
Wn(3) = wga(—3) = 0.5 4+ 0.5 cos _3_57_1' = (0.345

'U-THn(4) — IUH“(-—4} = 0.5 + 0.5 cos ﬁ:_;'_l' = 0.0945
Win(5) = wrp(—5) = 0.5+ 0.5cos7w = O
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The filter coefficients can be obtained from the example 6.6, i.e.

sinwn — sin &n

Fad(ﬂ} = 4
nm
D) sinwn — sin In 1
«(0) ﬂ{{f}j[ e =1-3=0.75
Bl A e Fa(Ly = sinmw - sin_-};-_ e
= \
hd(_z) = kh 5(2) e 55!12'31‘ — =in %
ha(—3) = hy(3) — 3037 —sin3E -
. Ce = —0.075
ha(—4) = (1) — Sindm — sin o
_ 47 =
ha(—5) = h,(5) = Sin 97 — sin B
B - =045
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The filter coeflicients using Hanning window arc

h(n) = hd(")u’nn(n) for —H5<n<H
o 0 otherwise

h(0) = ha(0)wp,(0) = (0.75)(1) = 0.75
h(=1) = h{1) = hg(1)wgm(1) = (-0.225)(0.905) = —0.204
h(=2) = h(2) = hg(2)wya(2) = (—0.159)(0.655) = —0.104
h(—3) = h(3) = ha(3)wyn(3) = (~0.075)(0.345) = —0.026
h(—4) = h{4) = hq(4)wy,(4) = (0)(0.8145) = 0
h(=5) = h(5) = ha(5)wp,(5) = (0.045)(0) = 0

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



The transfer function of the filter is given by

5
H(z) = h(0) + Z h(n) [z + 2"]
n=1

= 0.75 — 0.204 (z + 21) —0.104 (2> + 272) — 0.026 (2°* + z7°)

The transfer function of the realizable filter is

H'(2) = 27%H(2)
— —0.0262"2% —0.1042"3 - 0.2042"% + 0.752"° — 0.204z~°
—0.104z77 — 0.02628
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TUTION S
The causal filter coefificients are

7.(0) = (1) = h(S} = R(10) = O
1h(2) = h(8) = —0.026
h(3) — h(7) = —0.104
h(4) — h(6) = —0.204
h(5) = 0.75
FH(e?<) = > a(n) coswn
re=—0
N — 1
a(0) = h [—————‘ 5 ] = R(5) = 0.75
1
a(n) = 2h [N 5 'n]
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