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Adaptive Image Filter Algorithm Based on the
Mathematical Morphology Amoebas
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Changchun 130033, China;2. Graduate School of the Chinese Academy of Sciences,Beijing 100039, China)

Abstract ; In view of the selection of structure elements problem in morphological filter, this paper presents morpholog-

ical operators with non-fixed shape and non-fixed size kernels,or amoebas, instead of fixed-shape, fixed size structu-

ring elements generally used. These structure kernels take into account the image contour variations to adapt their

shape and size according to the gradient criteria built firstly. Then, it performs the median or mean filtering at each

pixel with these structure kernels. Experiments results show that this method can simultaneously suppress the clutter

and enhance edges to overcome the transitional filter's drawbacks,simultaneously comparing the anisotropic filter has

better efficiency.

Key words ; non-linear filter; adaptive neighborhood mathematical morphology ( ANMM ) ;structure element( SE) ; ani-

sotropic filter
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For each pixel x do

Compute : the shape of amoeba centered on x

Compute : the mean M of the pixels in the amoeba
in original image

Set :the pixel of output image at position x to value
M

FPAEIED -

For each pixel x do

Compute : the shape of amoeba centered on x

Compute : the median M of the pixels in the amoe-
ba in original image

Set :the pixel of output image at position x to value M
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o 0=0.002 | ¢=0.005 | ¢=0.01
JEU R4 SNR | 18.005 14.093 11.218
MSE | 234.22 262.22 308. 53
Ik
SNR | 14.118 13.516 12.686
‘ MSE | 250.74 300. 96 377.29
&
SNR | 14.215 13.375 12.384
MSE | 86.371 146. 98 272.27
ANMM #38
SNR | 18.711 16.326 13. 465
MSE | 117.15 206. 84 403.15
ANMM =
SNR | 17.303 14.711 11.597

(a) R

(b) s &

(e)P-MIEH



Bt 5 4a s No.12 2008

FHeE BTRARELLTE B A E L E GRS 1261

(d) $fEUEH () ANMM H{E a8

(f) HEIE B (g) ANMM HHE IR
B4 “facets” IR e ER LLRCR
HANIT R EWE I E B (o= 0.005 )

(a) UG EA (b) R

(c)P-M % (d) ANMM #fisk
IS P-MURBEL 5 ANMM M (EUE B

B 1 B[ LE H, ANMM 383 5 5 b Ae 45
B BET LR M EBRER LR/ N TiRE
HEHBNIRR, XA LR E K, FeTNE 4 7]
DAE Y, S B8 (A U8 AR BTV e (H
Ao ¥ T %, 1 R AR S B . T ANMM &
BT Ta R T A& G U I Bk I, 2t B 3E B 254 %
AR, BT DAFE S 18 e 7 ) R AR A 2. AR 4
(¢).(e) (g) FIE 5 F %] ANMM JE 5 35 7] Lhik

B ST BB RIS RCR , R EEE, &
SIATRISEIRAR Y, i T4 1) S R ROE PR A AR
HITETHR BAR KR, TGk 8 2| Z W ; T ANMM
UB I RE BB R A W AT AL L AR GE s v
TR, ML i ANMM 38307 SEAE SR R 5 R 2%
BEPIANJ7 AR ELA
6 & it

AL T B E R AR RBETE S A I R
(ANMM) , 3R F—Fh 2 LA M A0 T8 ) S W R kAT
UL M o I TT IR AT LA S AR AL S BRI I P -1 AL
GRFFIIRE, B T R EIR R, BRI TEMR L
SNR Fll /N4 J7 = 22 MSE, T ELAE &1 15 58 hn i W,
A LAKOR SR R M A 1 5T H A A 00 AR R e
RIS Tt ToAE bR B B 7 B BUE , |’
PE—2 Bt .

SE Mk

[1] P Persona,] Malik. Scale-space and edge detection using
anisotropic diffusion[ J]. IEEE Transaction on Pattern A-
nalysis and Machine Intelligence,1990,12.:629 - 639.

[2] Y Chen,C A Z Barcelos. Smoothing and edge detection by
time-varying coupled nonlinear diffusion equations [ J].
Computer Vision and Image Understanding, 2001, 82:
85 -100.

[3] Romain Lerallut,Etienne Decenciere , Fernand Meyer. Im-
age filtering using morphological amoebas[ J]. Science Di-
rect Image and Vision computing,2007,25:395 —404.

[4] Johan Debayle, Jean-Charles Pinoli. Multiscale image fil-
tering and segmentation by means of adaptive neighbor-
hood mathematical morphology [ J]. Proceeding of IEEE
International Conference on Image Processing, Genoa, Ita-
ly,2005,3:537 - 540.

[5] R Lerallut,E Decenciere, F Meyer. Image processing u-
sing morphologic amoebas[ J]. In: Proceedings of the 5th
International Symposium on Mathematical Morphology.
Kluwer Academic Publishers, Dordrecht,2005,546 —551.

(6] HREZ, T, KER, % —FESHFEBEEHITH
R[] BN TR 5 N A, 2007,43 (21)
49 -52.

(7] ZEfkte, ERAE %5 BT /NEERSKELEFIR
MU B LA E R 55 Bin B e (1] (5 5 4b 2,
2006,22(3) :312 -316.





