#3885 F8ilA
2016 %8 A

AN VN
Infrared Technology

Vol.38 No.8
August 2016

ETNE DRI B L IMN5 /N BFR QN E X

FoeAll, Ak’ FEmiL AR, #FHl gs?
(LA E 22 SR, W E WSBE 471009; 2.4 N RAEAZESE 5715 1., W/ &P 471009)

THE: 4RGN EFRNEZ K. EREDWEA, i —MEF PRI NELLHH
NEARAR I E . b SR /D BOR B X R ERHAT — R, RERE MR FEEITREX
BN IR BAATAIE, KT REN RS A TR E R, BIERA — 2 8 R X O B
WEGRHATE AR EIRAZ KT TE, ERADNERTHEZRFER, REARMZ W ERAN T K E
/NEARE RN, SRR AR X H kA RS EAME R, B RAFE 5/ B AR A A o LB
KRR N AT NE; FAERRN; B

FESES: TP39L XEkFRIREE: A X EHES: 1001-8891(2016)08-0688-05

A Dual-Band Infrared Dim Target Detection Algorithm Based on
Wavelet Analysis

SHI Xiaogang', BAI Xiaodong?, LI Lijuan’, XU Zhenya', HAN Yumeng®, LIU Jiaxin?
(1.China Airborne Missile Academy, Luoyang 471009, China;
2.The NO.5715 factory of the Chinese People's Liberation Army, Luoyang 471009, China)

Abstract: It is very difficult to detect infrared dim target in single-band because the comparative lack of
message. Aimed at this problem, an algorithm of infrared dim target detection in dual-band based on wavelet
analysis is introduced. The dual-band images are decomposed by wavelet filter firstly, and a compromise
model which is between hard-threshold and soft-threshold models is introduced to dispose the high
frequency wavelet coefficients, and the coefficients which are lower than the threshold will be changed to
zero in order to restrain the background. The dual-band high frequency images will be fused by use of certain
strategies and the low frequency images will be changed to zero, so the filtering image will be obtained by
wavelet inverse transform, and the dim target will be detected by several frames accumulative detection
finally. The experiments show that this algorithm can improve the target’s signal-noise ratio effectively, and
it has favorable abilities in infrared dim target detection and real-time.
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Fig.1 First-lever images decomposed by wavelet
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Fig.2 The high frequency filtering images
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Fig.3 The filtering images disposed by three algorithms

£1 ZBILEH Table 1 Evaluation of the SNR

SNR
Dual image  High pass filtering Literature 9 Our
method
(a) 1.8115/3.0074 17.0004 30.7778 101.5531
(b) 1.0999/2.2018 14.3336 22.3080 115.2632
(c) 1.6080/2.7318 16.5896 27.8881 117.0161
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Fig.4 The single frame detection of image 3 segmented
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Fig.5 The detection result of sequence 1 images
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Fig.6 The detection result of sequence 2 images
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Fig.7 The detection result of sequence 3 images
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Table 2  Evaluation of real-time
s

Algorithm 1 Algorithm 2 Algorithm 3

Images 1 1.1305 0.2953 0.1606
Images 2 0.1313 0.2996 0.1608
Images 3 0.1317 0.2982 0.1619
Average time 0.1312 0.2977 0.1611
uantity of
Q y ) >8 3 3
frames to confirm
Total time to
) >1.050 0.8931 0.4833
confirm
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