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Abstract

A non-linear filtering for the noise cancell-

ing of signals degraded by random impulsive noise
is proposed. The non-linear algorithm is based on
a criterion for the overall smoothness of the

signal., The smoothness criterion is optimized by
a dynamic programming strategy. It performs con-
siderably better than a LDNF{low~distortion non-
linear filter), although being comparable in

computing time.
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Fig. 1. Effect of the bonus on the amount of smoothing.
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Fig. 3. The histograms of DIF of cutput for arbitrary bonus of

{a) B = 25, (b) B= 45, (c) B =65 and {d) B = B5.

oléigt «qlelel Bglel wisf <dolxl sl2BIWE HHY
Bateg odold saEIY 118 45 wagd AMHA
Hefoll lojr= wghrh glol, Muixgel ad gd€RS
AT 2E Ade el Ass ¢ £ Uk uaM
4o BuagE& A #& £ Yo

xq

106 OF OCCURRENCES
-

[ 20 40 60 80 160 120 l40

IF

Fig. 4. The histogram of DIF of ourput for optimal bonus.
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Flgs 5. The flltered signals (cancelled ssmples filled in by
lincar interpolation) of (a) proposed algorithm and
(h) LDNF,
E 1& Ate ¢uede 29 LDNFe zxg o
Ao (MSE) dold wag oz, Atg 4o
LDNFof wigf MSE7F 8uf of4 sd¥e <& 4 ok

Table 1., MSE comparision of output between proposed
algorithm and LDNF

LDNF
proposed algorithm

w=3 w=S$

MSE 5.27 65.54 44.67

w 1 window length

HYe YRUFE AFVAE el My w@n
28 gEog el Ny $oad £YANE FUS
Ag olv, =@ Hool v FELEFS vy gn
& A% 278 ez ARe wuage 39 adae
2 A% 4 3ol wwe) sH2Eadel o8 A AN
Bitg ¥& + Wi deel s¥Npe &Y + s
Aelck Aty YnIAZE 2408 FANIAAE HEY 4+
gg el

VAR - -

B eRddE d¥2 e AAE Hd §4 zzad
g olgd M4ze YuAse Aty

ol % A& AAY 4¥& uJehle MSE: Hiof
Uebd Hist gto] LDNFurt $4siglon], #ds pua
UE A %E 5 AL web Pao U SERES
& d8 ¢x AW N9 Jez ke mia @E
0 m#Hez AY F Yol ¢ulel H2EaWol o4 A
o HHg Bud 28 + Wl dgd FYNuE BY

% g Aol orN MUY Qudde 23ue 94
s 240 4+ AT el
REFERENCES

1. J.W. Tukey:Exploratory Data Anaysis, Addison~
Wesley, 1977.

2. L.R. Rabiner, M.R.Sambur and C.E.Schmitt:Appli-
cation of a nonlinear smoothing algorithm to s-
peech processing, IEEE Trans. Acoustics, Speech
and Signal Processing,ASSP-23:pp.552-557,1975.

3. N.S,Jayant:Average and median based smoothing

technique for improving digital speech quality

in presence of transmission error,lEEE Trans.

Communications ,COM-24:pp.1043~1045, 1976,

P.M.Narendra:A separable median filter for image

noise smoothing,IEEE Trans. Pattern Analysis and

Machine Intelligence,PAMI-3:pp.20-29, 1981.

N.C.Gallagher and G,L.Wise:A theoretical analysis

of the properites of median filters, IEEE Trans.

o
.

wn

Acoustics, Speech, and Signal Processing, ASSP-29
pp.1136-1141,1981.
6. T.A.Nodes and N.C.Gallagher:Median filters:some
modifications and their properites,IEEE Trans.
Acoustics, Speech and Signal Processing, ASSP-30
pp.739-746,1982.
F.Pasian and A.Crise:Restoration of signals de-~

-3

graded by impulse noise by meas of a low~disto-

rtion non-linear filter,Signal Processing 6:pp.

67-76,1984.

H.Ney:A dynamic programming algorithm for nonli-

[+

near smoothing,8ignal Processing 5:pp.163-173,1983,

O

D.E.Kirk:Optimal Control Theory,Prentice Hall,
1970,

- 15690 ~



