CIPAE R
2006 47 2 ]

A5 52 KB F IR

J. Infrared Millim. Waves

Vol. 25, No.1
February, 2006

XEHE 1001 -9014(2006)01 — 0041 —05

BEEXATRPETEEERMEEHE
HIZL 5N B iRt )

& B A AL

(B3R BROESEE0RAIBTIRT, g 200240)

HE: B B Butterworth & 8 B & — MA MM H K BTN BARAR I 7 %, 48 R A 7 71 AR AR R R
TR WA R B B B R F R B Butterworth BB B B AN EKR T D ERR
HEEEAT AN, TERALREERGRF P EFRANEAEG AN AE, LRERKFAEETRTREMH
REREBFEATEARBELEF TR AN EFHAR SRR MG ERMA RTFOER S,

X 8 W ALAEEA LMD ERRA AR REE M RHER

RE S %S TP391.41 MHEFRIRFG: A

DETECTING INFRARED SMALL TARGETS BASED ON
ADAPTIVE LOCAL ENERGY THERSHOLD
UNDER SEA-SKY COMPLEX BACKGROUNDS

YANG Lei, YANG Jie, ZHENG Zhong-Long
(Institute of Image Processing and Pattern Recognition, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract ; The adaptive Butterworth high pass filter ( BHPF) is an effective method for detecting infrared small targets under
sea-sky complex backgrounds. However, false alarms will inevitably exist when this approach is used to detect infrared vid-
eo sequences images. Through estimating the local energy difference of small target regions in the filter images, which is di-
rectly caused by the different cutoff frequencies of BHPFs in consecutive two frames, an adaptive method for conducting the
detection threshold of small targets in the filtered images was proposed here. Experimental results confirm that our algorithm
can not only solve the problem of false alarms mentioned above, but also is effectively adapted to the conditions that the ar-
get is temporarily lost or the backgrounds are suddenly changed.
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Fig.1 Block diagram of adaptive detection of IR small tar-
gets
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Table 1 The relative parameters corresponding to the
detective process shown in Fig, 3

Wﬁﬂt%%ﬁ H(S) D R AET @ D KL,
A 36 606.16 879 21
37 630.56 9.55 25
38 606.78 8.81 25

44929.4 30122 8.79 32239
12861.5 29008 9.55 36486
-17017.3 32845 9.55 36486
39 598.53 6.76 23 -61456.6 32867 6.76 33307
86 859.79 15.49 41 65260.81 15154 15.49 16061
87 812.08 13.48 40 -103140.90 14505 13,48 20257
88 862,41 15.64 40 138837.4 18163 13.48 20257
89 807.84 12,27 35 -90234.5 18275 12.27 20262
38 862.41 15.64 35 156570.8 32760 9.55 36486
88 606.78 8.81 31 -480699.5 18466 13.48 20257
88 - 879.42 16.76 41 198716.3 18134 13.48 20257
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Fig.3 Mlustrations of targets detection in serial frames
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