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ABSTRACT

Filter is one of the most efficient part of digital processing' system«gnithis paper, high pass filter has been
designed and analysed using different design techniques. The developed High pass filter is designed using
equiripple, generalized equiripple and constrainedfequiripple. The performance of all the design filters has been
analysed in terms of magnitude response, phase response and filter order.Sltycansbe observed from the simulated
results that performance of generalized equirippledis betteras compared to the “other techniques in terms of filter

order, number of ripples in the spectrum and transition®width“with:less computational complexity.
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L.INTRODUCTION

Digital signal processing (DSP) is technigue of perfogming mathematical manipulation of an information signal in
digital domain. It is ‘characterized by ‘the representation of discrete time, discrete frequency, or other discrete
domaingSignals by a sequence of numbersand the processing of these signals. DSP performs amplification,
attenuation, wfiltering, transformation, correlation, spectral analysis etc.operations in digital domain. For this
separation oOf spectral envelope much of current work is to design and development of digital filter. The main
objective of filteringyis to alter the spectrum by the given specifications. Digital filters are classified by their use
& implementation. These are called time domain or frequency domain based on their use, and finite impulse
response (FIR) and infinite impulse response (IIR). The most important DSP technique is FIR filter. In the FIR
system, the impulse response sequence is of finite duration, i.e.it has a finite number of nonzero terms. FIR
filters are digital filters with finite impulse response. They are also known as non-recursive digital filters as they
do not have the feedback. High pass filters are designed using Different types of FIR designed methods using the
Software tool of MATLAB. The system with the impulse response

H(n) =a" u(n) )
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is a non zero for n>0.

The FIR filter depends only on the present and the past input samples. FIR filters are useful where the exact linear

response is required. A general FIR filter does not have a linear phase response but this property is satisfied when
H(n)= h(M-1-n) )

implementing a filter on DSP processors or on an integrated circuit. Th is described by
the convolution of the unit sample response h(n) of the system with i i i nted by
equation (3).

y(n)= h(k).x(n-k)
Thus impulse response of the filter denotes the Coefficient of ign based on windows is
simple and robust; however, it is not optimal:
i) The resulting pass-band and stop-band the specification is more

strict in the stop band than in the pass ba
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Fig.1 High Pass FIR Filter

iii) The ripple of the window is not uniform (decays as we move away i i oints, according
to side-lobe pattern of the window) by allowing more freedom in the

filter’s order and hence its complexity.

Il. EQUIRIPPLE FILTER TECHNIQUE

g=maxyplE(0)I 5)

an equiripple filter — a filter which amplitude response oscillates uniformly between the tolerance bounds of each
band. The various optimal filter design methods are Least square, Equiripple, Maximally flat, Constrained
Equiripple,Generalized equiripple, Constrained band equiripple, etc. The basic initiative in each method is to

design the filter coefficients till the response is finest. The optimal method is based on the concept of the equiripple
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pass-band and stop- band. Equiripple design produces most efficient filter with minimum possible order.

Equiripple has equsl noples In both
prasshand and stopband

fraquencyithe;

Fig-2 Equiripple response showing ripples in PB

111. DESIGN SIMULATIONS

Table 1 shows the parameter specifications and Table hows the Orders at methods| of designed the FIR filter.

e sampling frequency and
the same pass-band and the same stop- bap i ethods used for design the FIR

All the methods of FIR filters are implemented
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Fig.3 Equiripple Filter magnitude response Fig.4 Equiripple Filter Phase response
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Fig.5 Equiripple Filter Pole Zero Plot

Length of the generalized equiripple ,L=5

High pass FIR filter. Generalized equiripple also has linear tran
filters. The phase response and pole zero filter response are give
equiripple ,L=5

Magnitude (dBE)
. ' .

Frequency (kz)
Fig.6 eralized Equiri agnitu%onse Fig.7.Phase Response
: ol $a
i
Fig.8 Pole Zero Plot Diagram Fig.9: Constrained Equiripple Magnitude

Response
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: Pole Zero Plot

Fig. 10: Phase Response

IV. RESULT ANALYSIS

Attenuation’ Ast’ as 40 dB. Taking density factor as 16 for all the

results below on MATLAB.

Parameter:

Normalized
Frequency

lues

ormalized
hand Erequency

Hz

2000Hz

nse with required transition width.

No. of S.No FIR Filter Pass Stop Orde
method adders DesignTechnique band band r of
Equiripple 16 S Atten Atten Filter

uatio uatio
Generalized | 5 4 _ " "
Equiripple 1. Equiripple 35 40 16
2. Generalized 35 40 4
Constrained | 5 4 L
Equiripple
Equiripple _
3. Constrained 35 40 4
Table 2: Performance Analysis Equiripple
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Table 3: Resource Requirement

The magnitude response of constrained band Equiripple has the minimum passband attenuation which tells that it
will be computationally complex to implement it on hardware and also it will consume large time for design but

it will have the good response amongst all the Equiripple techniques.

V. CONCLUSION

There are several techniques available for designing linear phase FIR filter,

very method has its own
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