28 6 Vol 28 Na 6
200912 I Infrared M illin W aves D ecan ber 2009

: 1001- 9014(2009) 06— 0440- 05

MRF

AAE, XLt¥%  EAH @ W
( , 710071)

CH B AT ZTANFANE SR, 5 FRENE T A NRBIHEIE FEG T EHEE AARE
HaAE, BHERT AETIRITAMANG ER (MRF)BE ENEN KR H&k. ZHERXA MRE, 2T 4
SFANE REGRE AR BERER FREEGHEREER T BB FlER £, XA MRFXH 8 Z2E0
TR AATENMAE, AT NA/FE FRENE ENERE FEAF. B MELRE RXHA, ZH R
BHEGRFOEFENEE SN EEREETEN, AT ERERE R TEH ENHFH LK HEE T,
BHEET HGONERL, BB EEMEE, B TH 4L .

D H RAPANE]; LGN AR B AR KA B B R
: TN911 73 t A

INFRARED BACKGROUND CLUTTER SUPPRESSION
ALGORITHM OF ADAPTIVE REGULARIZATION
BASED ON MRF

WANG DaBag LU ShangQian  KOU XiaoM ing HONG M ing
(School of Technical Physics Xidian University X1 an 710071, Ch ina)

Abstract A i ing at the difficuly i detecting infrared( R) din small target under strong backgmound clutter the process
of backgound suppression w as atirbuted to the reconstruction of the target signal fran the orgnal R din snall taiget m-
age Thus a noveladaptive regu hrization filtering algorithm based onM arkov random fe d(MRF) modelw as proposed In
our alorihm the prior probabiliy modelof the IR dim snall mage was establihhed byMRE and anew potential functon
was ntoduced according to the roughness of the R mage On thisbasis the adaptive ansotrop ic filtering effect for back-
gwund c litter suppresson w as realized by regu hrizing the process of background clutier suppression w ih MRE Theoretical
analysis and experim ental results shov that ths algorithm can ad ust the operator adaptively according to the local texture
dstribu tion character of he mage Thus the targetw as enhanced and strong backgwund clitterw as elin nated The pro-
posed algorithm can i prove the signat to-noise ratb( SNR) of the inage obviouslyw ih the advantage of its logical stucture
sinpk to be mplenented n reat tine systen.

Key words background clutter suppressory  infrared din small taiget M atkov random fied(MRF); reguhrizaton a
daptwe filtering
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Fig 1 Clques of second order neighbothood
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Fig 2 Experment results by different algoritms A1l Bl Cl orgnal R din-target mages A2 B2 C2 ourmethod s
filtered resulis A3 B3 C3 ourmethod’ s segmentation resulis A4 B4, C4 greyscalem orphology’ s filtered resulis
A5 B5 C5 greyscalemorphology s segnentation resulis AQ B6 C6 TDIMS’ s filtered resulis A7 B7, C7
TDIMS’ s segmentatbn resu lts
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Table 1 The performance of the algorithm s MRF
Peslomas 'S cl MRF
er. ce L]
[ 25. 131 28 864 30 881 ,
SNRn 1. 653 1335 0 83

BSF 1. 834 1 495 2 379
G reyscalem orpholbgy BNR 3.208 3090 6 40

ETS(ms) 67 3 67 3 673
BSF 1.772 1 785 2 124
TDIMS BNR 2956 4 101 6 762
ETS(ms) 28 9 28 9 289
BSF 2101 3211 7 340
Our m ethod BNR 4,673 11 698 18 462
ETS(ms) 225 225 225
SI\I[{oul
SNR=1KH-4 /8§ |, (20)
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