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Abstract : This paper deals with the optimal design of recursive doubly complementary (DC) digital filter design using a
metaheuristic based optimization technique. Based on the theory of DC digital filters using two recursive digital all-pass filters
(DAFs), the design problem is appropriately formulated to result in an objective function which is a weighted sum of the phase
response errors of the designed DAFs. To deal with the stability of the recursive DC filters during the design process, we can
either impose some necessary constraints on the phases of the recursive DAFs. Through a frequency sampling and a weighted
least squares approach, the optimization problem of the objective function can be solved by utilizing a population based
stochastic optimization approach. The resulting DC digital filters can possess satisfactory frequency response. Simulation
results are presented for illustration and comparison.
Keywords : doubly complementary, digital all-pass filter, weighted least squares algorithm, particle swarm optimization
Conference Title : ICECS 2014 : International Conference on Electronics, Circuits and Systems
Conference Location : Osaka, Japan
Conference Dates : October 12-13, 2014

World Academy of Science, Engineering and Technology
International Journal of Electronics and Communication Engineering

Vol:8, No:10, 2014

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ro

ni
cs

 a
nd

 C
om

m
un

ic
at

io
n 

En
gi

ne
er

in
g 

Vo
l:8

, N
o:

10
, 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
24

69
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(10) 2014 1

https://publications.waset.org/abstracts/12469.pdf

