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ABSTRACT and C is filter's coefficients. This gpproach try

A new anmdyticd mehod for desgning digitd
FIR filters is presented which equates the filter
trander  function usng Lesst  Sgquae
gpproximetion. this method in comparison with
other andytica approaches of FIR filter make
a beter approximation for passband region
exanples ae given to illugrate the utility of
the technique.

1. INTRODUCTION

there are many gpproaches to the design of FIR
filters. these filters can be designed by usng
Fourier saies method in conjunction  with
Window functions [1]. They can dso be
designed usng frequency sampling
technique§2] and udng approximation filter to
a polynomid frequency (eg. Remez Exchange
and etc). in this paper we present an andyticd
method for the desgn of FIR filters usng the
properties of least squares error gpproximeation.

2.ALGORITHM DESCRIBTION
Magnitude of a digitd filter is a cune in w
frequency .The approximation gpproaches try to
aoproximate this

curve with a polynomid in frequency. In the
leest sgquares agpproach have been defined an

error vector in the fom €=U-BC where Y isa
nm marix tha ae coundracted using the
desired magnitude B is avector in wvaues

to minimize the error vector length [4].

if w[0Oww, ... w, p] and

m=[my my my . M Mw | ae normdized
frequency vector and dedred filter magnitude
,a first we creste We=-[0 W& W ....... Wk p] as
a new vector by usng w2  cosw)
rlaionship .The B and Y ae defined as the
following form:
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wherei,j areinteger and O<i<m ,0<j<n.

we find the find result when length of error
vector is be minimum ,In this case B'e=0 and C
vector will be found usng  BTY=B'BC
equation. The Flter trander function in wWe
frequency is on the fallowing form

H,(e") = 4 o, (costw)"

By replacing
1+ Z-2k
cos(kw@ =
skwg 2z°%
ad z=d“ in it The find filter find a the

bdow form
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where c@ni: =CE and  ct coefficients are
found from C coefficients

3 RESULT
FHg 1 ad Fg2 sow this mehod in
comparison with other andyticd FIR filter
desgns.

4. CONCLUSION

A new andyticd technique for designing digitd
FIR filters is presented by usng Lesst Squares
goproach  (this gpproximating method  dready
was used to desgn an IIR filters)This method
gives better goproximation and minimize eror
in passband region. It can be usd for
goplication which need pridon magnitude in
passhand.

REFERENCES
[1] W.Punam ,JSmith ,"Design of Fractiond Deay
Filters Using Convex Optimization” ,Department of
Electricd Engineering and Center  Research in Musc
and Acougtics (CCRMA) ,Stanford University

[2] T.l.Lagkso V. vdimaki M .Kajdane ,and
UK.Lane ,” Spliting the Unit Deay” J|EEE Signd
Processing Mag. ,pp. 30-60 ,January 1996

[3] John G.Proakis ,Dimitris G.Manolakis ,”Introduction
to Digitd Sgnd Processng” ,Macmillan publishing co.
,1989

[4] AlLee MAhmadi ,V.Ramachandran ,G.S.Gargour

JDesign of Fractiond Dday Filtes’,
electrical eng.,27 (2001) 287-292

Computer  and



Fig.1

05 06 07 08 08

0.4

0.3

0.2



rig 2






