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INFRARED WEAK TARGET DETECTION BASED ON

CORRELATION ANALYSIS OF MULTI-FRACTAL
SINGULARITY SPECTRAL

PENG Fu-Yuan, ZHOU Lin, YAN Xu-Guang
(Dept. of Electronic & Information Engineering, Huazhong University of Science & Technology,
Wuhan 430074, China)

Abstract : Aiming at the characteristic of the infrared image, which is low contrast, complex background and seriously noise
interfered in target, a kind of detection method was proposed by using the correlation among the pixel. The method is based
on the correlation analysis for the multifractal singularity spectral. Experimental results show that this method is available

for suppression of the random noises and the influences from the complex background of ocean and sky.
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Fig. 1 Brodatz texture image
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Fig.2 Brodatz texture image with added gaussian noise
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Fig.3 The original image singularity spectra of multifractal
( a) singularity spectra of multifractal;q ~f{a(gq) ) of Fig. 1
(a) (b)singularity spectra of multifractal: ¢ ~ f(a(q) ) of
Fig. 1(b)
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Fig.4 The noisy image singularity spectra of multifractal
( a) singularity spectra of multifractal; g ~f(a(q) ) of Fig.2
(a) (b)singularity spectra of multifractal:q ~ f(a(q)) of
Fig.2 (b)
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Fig.5 Comparision of singularity specira of multifractal be-
tween original and noisy image (a) singularity spectra of
multifractal; ¢ ~f(a(q)) of Fig. 1(b), (b) singularity
spectra of multifractal ;g ~f(a(q) ) of Fig.2(b)
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Fig. 7 Infrared image with added noise and Correlation sin-
gularity spectra of multifractal (a)Infrared image with added
gaussian noise (b) Correlation singularity spectra of multi-
fractal
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Fig.8 Infrared image with added noise and Correlation sin-

gularity spectra of multifractal (a) Infrared image with added

salt & pepper noise (b) Correlation singularity spectra of
ltifractal
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Fig.6 Infrared image and Correlation singularity spectra of
multifractal (a) infrared image with object (b) infrared im-
age without object ( c) infrared image with target: ¢ ~f(a
(q)) (d)infrared image without target: '*f( alq))
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