19984 10 EFISEHEE 3 4H% S B 108 175

#AI98-355-10-18
AR Ha Apg 2} 7)ol 3 tiegk FIR HY 4

(Implementation of Various FIR Filters using Constrained
Least Square Criterion)

Bt ARET S EEX
(Seungeok Hong and Kim Joong Kyu)

g o

B =FolAe Adamsol o] AkE AlRE A 25 23} 7|l 23t FIR He] AA wEs 7122
slo] A F3 "e| 9] tlE o7 71X "EE AR 5 ol WHES AAslgnk o) vl 23 AA
7188 A oAb A4 WP Hol o A3 wpie] EE YHERA 0A JITeE Ak oA} &
23 T SRS FAY s se, 3 0l5, o] d9E, A 23 ARl BE = ikt o
Z, QJH2 $5E S 5 SlA "ok ol A AA M o 28 duEES o4k & =1
e F 8 24 71ES] 43 B3RS F3l v dlY F9) g9E, vIEy] Y Hilbert HEr] 59 A
A A4 4 e vbel &l nasigen, o A AR i R 03} 7)Eel] 9’ Al WPl
gt A £33 gy ®ule] ohe} ofel slx| tlelkl FIR BE AAld gleid® 2 $pgs 59 5
usied,

Mo 2 £ o

Abstract

In this paper, we studied some design methodologies of typical FIR filters based on the peak-error
constrained least square criterion which was first introduced by Adams in 1991. This method is a
mixed type of the classical least squared error method (LSM) and the so-called min—-max error method
(MMM). And by considering both the least squared error as well as the maximum error, the solution,
i.e. the impulse response of the filter, can be found only when the restrictions on maximum gain,
transition bandwidth, and the squared error are satisfied simultaneously under some trade—off
conditions. We used the multiple exchange algorithms for optimization procedure and applied the
design methodology to the cases of the multiband filter, the differentiator, and the Hilbert transformer
by taking the balance of two design criteria into account. The results show that the peak-error
constrained least weighted square error design method (PLEM) is superior in performance to the
existing LSM and MMM from both the squared error and the maximum error standpoints. And it is
verified that PLEM can be applied to not only the case of simple low pass filter, but also to various
types of FIR filters.
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Fig. 6. Error comparison of differentiator (a)
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Fig. 7. Error comparison of Hilbert transformer
(a) Least squared error condition under
PLEM (b) Minimum maximum error
condition under PLEM.
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