5530 545 2 1) ANY/ ST N = 3 1 Vol. 30, No.2
2011 %4 A J. Infrared Millim. Waves April 2011

NEHS 1001 -9014(2011)02 - 0162 - 05

KATYVIKEZRILAINGE/NBIRE = H
A, 2 &, BE%, B &, ALy

(1. P92 i FRHR Y HORYI BB, By P52 710071 ;
2. TR B be  BRPY PY24E 7100515
3. P T RHEOR S L T B BRPY PY% 710071)

WE R T ST R T RS N A ERE N T R WH T kMR O A ZREASRNE £
PR E R M P E N E AR AL RE N E G B R RO TE oA, B, RA T KR
Wt RGN AGHATERER S T oM, B REGEGE % RE A s AE, R e, A b & H R E R
ABARTHE NTEOIEERTEPNERTEELR B, LA MHATRENEN, REXA SR AENHHE
HEEAER EREG, RALRERRN. 5 RN T REZBRR T EMLR, LA LERERE T, HHAE
AR EA BT AT H KR

X B O EARRILGE R TR E R ERAEA

thE 435 . TP391. 4 XERFRIAAD : A

Infrared dim and small target background suppression
using shearlet transform
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(1. School of Technical Physics, Xidian University, Xi’an 710071, China;
2. Science Institute, Air Force Engineering University, Xi’an 710051 ,China;
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Abstract: A new background suppression method based on combined shearlet transform and Bayesian mechanism was pro-
posed to solve the problem which is dim and small target detection contained complex sky clouds and ground background
clutter for infrared search and tracking system. Firstly, according to difference of distributed charateristiscs between target
and background clutter,in infrared image. the shearlet transform was adopted to decompose the origimal infrared image into
multi-scale and multi-direction, which extracts multi-scale and multi-direction detail features of origimal image. Then,
Gaussian scale mixture (GSM) model was introduced to separate dim, small target and background clutter from infrared im-
age for suppression background. Finally, target image was obtained by using classical adaptive thresholding segmentation
technique and target detection implemented. When compared with two dimensional least mean square ( TDLMS) method,
several groups of experimental results demonstrate that the proposed method can suppress complicated background in dim
small target image effectively.
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Table 1 Performance comparison of different methods

Original information TDLMS ST-GSM

index SCR;, CR;, ISCR ICR BSF ISCR ICR BSF
a; 0.99 6.24 2.66 5.83 4.47 6.49 10.62 5.83
a, 2.53 2,77 1.52 21.79 4.44 3.86 22.84 5.32
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Fig.2  Performance comparison of background suppression by
the proposed ST-GSM with TDLMS methods (a, ) and (a,)
original images (b, ) and (b,) result of TDLMS method (¢, )
and (¢,) result of ST-GSM method
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Fig.3  Performance comparison of TDLMS and the proposed
ST-GSM methods (a)the seventh frame of image sequence (b)
the projection of all the TDLMS’ s processed results on a time
coordinate for image sequence (c¢) segmented result for (b)
(d) the projection of all the ST-GSM’ s processed results on a
time coordinate for image sequence (e)segmented result for (d)
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Fig.4 Experimental comparative analysis of image sequence.
(a) ISCR with respect to frame number of image sequence (b)
BSF with respect to frame no. of image sequence
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