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Fractional Delay Filter Algorithm Based on Lagrange Interpolation

GUO Wei, PAN Zhong ming, DU Jir-bang, WANG Y ue- ke
( College of Me chatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: This paper presents a kind of fractibonal delay filter algorihm on the bass of Lagrange interpolation in order to improve
delay time precision and to simplify the structure of LMS array signals. A soit of fractional delay fiker is designed according to
approx imative algorithm in frequency domain, the digital signal can be delayed with a fraction of the sample interval by it, and it is
widely applied to the subjects which need accurate delaytme. Simulation results show that the fractional filter can fulfill the diferent
delaytime desire for synthesizing array signal with high precision.

Key words: Lagrange interpolation; fractional delay; fiker

A/D , )
LMS
Lagrange

1

Lagrange ’

xe(1) .oxe(1) La ye(t)= x (1= ta), xe( 1)
ye(t) , T, x(n) y(n)=x(n- D), D=Int{D}+ d,Int{ D} D

,d D y(n) x(n)
x(n)  y(n)
* :2008- 06— 30

(1982—), .



, ot Lagrange 91
e Y(ejiw)_ e_j@X(ejm) )
H”](e )— X(elm)— X(eJm) = e (1)
|Hu(ejw) |: 1;
arg{H,d(ejm)}z Ou( W)= - Dw (2)
X)) (e x(n)  y(n)
d®( w O w
T(o= - g A (3
d
» & (©) B (9
[4]
2 3
.Eﬁi{l( (*)) = - D
H(e") :
hia(n) = (4)
1
Fg. 1 Impulse response of ideal fractional delay filter
1 D=1 D=13 |
2 D 2 2
O(n=D), 0 D s
, , N FIR h(n)( )
hi(n) ,
E(e)=H()= Hu(e") (5)
1UN PR 27 @ n el 21
h(0) A1) n2) oee h(N)
¥ (n)
€/ L/ T 1/
2 N FIR

Fig.2 Stmcture of an N thorder FIR filter
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Fig.3 Magnitude and phase delay response of Lagrange interpolating filters of length L= 3 (D= 0. 3)
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