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Problem 12  (filter design)

Digital filter specifications are often given in terms of the loss function,

H;(Q) = —20logio(|H (e’?)]), in dB. In this problem the peak passband ripple d, and
the minimum stopband attenuation s are given in dB, i.e., the loss specifications of the
digital filter are given by
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—20logio(1 — 61)dB,
—20log10(d2)dB.

(a) Estimate the order of an optimal equiripple linear-phase lowpass FIR filter with the
following specifications: (passband edge F, = 1.8kH?z) stopband edge F; = 2kH z,
0p = 0.1dB.(6; = 35dB, and sampling frequency Fr = 12kH 2.
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Problem 12  (filter design)

Digital filter specifications are often given in terms of the loss function,

Hy(Q) = —20logio(|H(e’*?)|), in dB. In this problem the peak passband ripple &, and
the minimum stopband attenuation ds are given in dB, i.e., the loss specifications of the
digital filter are given by

dp
0d

—20log10(1 — 61)dB,
—20log10(d2)dB.

(a) Estimate the order of an optimal equiripple linear-phase lowpass FIR filter with the
following specifications: (passband edge F, = 1.8kH?z) stopband edge F; = 2kH 2z,
0p = 0.1dB. 6, = 35dB, and sampling frequency Fp = 12kHz.

L \Qf’: 2% R \Qg: 2% @[ i
12 5Hz 12 S H 2

[‘) Tran_(,'b'cm_ L)awalw/c/“\. : AQ-‘—' \(l_s‘ ‘ﬂp—' 2 -

PaSS‘bQV\A V,'PPLCS gP:OI/IOIB = _2069540 (4‘5,&

ZOj/’a (/)‘{A\:_S_P ‘/]O

_§& _ o

§1=1-40 %z =1-40 2> 20,011y63

_& -3¢
S-{OPBGV\J ij)ple ] gs =l 20 Z"Tﬁa (gLB ~) - AG * = 4o i :,O,CM?-??Z_

—A0 Lo, (§a§2) =13
2,324 Ap

L, w-

~ 98225 => N=199

lfOM'V)M é_o next ih&fa’tv Valye

decv—fagef gw wicle v A\Qw‘: Slow ey évans,'é,'w\;

Workd s~ Loumpess, hich ey bgpe ?
N~
Type 1-Y Impulse  Fesponsa _(ymmeérj

Lven od o

V;'U:Cy ZEW‘}H}_ e Q L{
L= /oA odol 7 3



Hoe - =39 = L= 100~ T;‘oe 2 o H
eveve \—/'V\/ V\/_.o ;
MCgTy=0 M(g2?) =0 &
T mttd altenua{ion
Would el unsuitalle Suilabole , allenvatim Lol e I e
v o (M Qiibev V] at fs/e Surtable fo L9

We Could alse  incregse the 2;L£cv ovde v Q'} A~ Nzdoo ~y =164

odd e W}UL
S

L

Q\_apz A or 3
e () =0 i

L éHP? /1 quL'.quio'v\ al o Su/tahle

The estimation formula can also be used to estimate the length of highpass, bandpass,

and bandstop optimal equiripple FIR filters. Then the width of the smallest transition
band is used to estimate the filter order.

(b) Estimate the order of an optimal equiripple linear-phase bandpass FIR filter with
the following specifications:

passband ripple §; = 0.002,
stopband ripple d2 = 0.001, and sampling frequency Fr = 10kH z.
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