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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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(b) Hamming window

The Hamming window S€quence is given by

wH(n):O.S«Q—FO.flﬁcosﬁl f
N-1 ™ -(N-1)/2<n<(N-1)2

= 0
otherwise

The window sequence fo; N
= 11is given b
y

wy (TI. 0.5 — :
) = ).54 + 0.46 COs — for 5 <
3 =9 n<d

—
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W (0) = 0.54 + 0.46 — 1

Wh(—1) = wy (1) = 0.54 + 0.46 cos g — 0.912

WH(-2) = wy(2) = 0.54 + 0.46 cos %7[ = 0.682
wH(—3) = wy(3) = 0.54 + 0.46 cos ?’-g- =0.398

wy(—4) = wy(4) = 0.54 + 0.46 cos 4—5T£ =@, 1678

whH(—5) = wy(5) = 0.54 + 0.46 cos ™ = 0.08
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The filter coefficients using Hamming window sequence are

hin) = ha(n)wg(n) for —5<n<35
= 0 otherwise
h(0) = ha(O)wH,(0) = (1)(0.75) = 0.75
h(—1) = R(1) = ha(L)wan(l) = (—0.225)(0.912) — —0.2052
R(—2) = h(2) = ha(2)wan(2) = (—0.159)(0.682) = —0.1084
h(—3) = h(3) = ha(3)wHn(3) = (—0.075)(0.398) = —0.03

h(—4) = h(4) = ha(4)wmn(4) = (0)(0.1678) =0
h(—5) = h(5) = ha(5)wn(5) = (—0.045)(0.08) = 0.0036

The transfer function of the filter is given by

H(z) = R(0) + Z [R(n) (277 + 2%

— 0.75 — 0.2052 (27! + z) — 0.1084 (272 +22) —0.03 (=272 + =3)
+ 0.0036 (27° + 2°)
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The transfer function of the realizable filter 18

H'(z) =27 H(2) 4 )
_ 0.0036 — 00322 — 0108427 — 0.2052™% + 0.7z

_ 0.20522~5 — 0.10842™7 — 0.0327® + 0.00362 "

The filter coefficients of causal filter are

h(0) = h(10) = 0.0036; h(1)=h(9) =0; NI(2)= h(8) = —0.03

h(3) = h(7) = —0.1084: h(4) = h(6) = —0.205 (
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H(elv) = S a(rn) coswr
=0
N —1 B 5
a(0) = h [_T] — h(5) = 0.75
a(l) = 2h(5 — 1) = 2h(4) = —0.4104
a(2) = 2h(5 — 2) = 2A(3) = —0.2168
a(3) = 2h(5 — 3) = 2h(2) = —0.06

a(4) = 2h(5 — 4) = 2h(1) =0

a(5) = 2h(5 — 5) = 2h(0) = 0.0072
H(e’*) = 0.75 — 0.4104 cos w — 0.2168 cos 2w — 0.06 cos 3.,
<+ 0.0072 cos Hw
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