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DETECTION OF BURIED TARGETS BASED ON
MULTITEMPORAL INFRARED IMAGE

GAO Shi-Bo, CHENG Yong-Mei, ZHAO Yong-Qiang,  WEI Kun, PAN Quan
(College of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Since the existence of buried targets influences the surface’ IR images changing with time, buried targets were
detecied by multitemporal infrared images. In order to denoise the exposal nioses of partial IR images, a method of kernel
minor component analysis ( KMCA) was put forward to denoise multitemporal images and overcome the difficulty in choo-
sing images automatically, thus, the good images could be attained automatically. Then a fuzzy kernel cluster algorithm
with spatio and temporal restrictions ( STKFCM) was proposed to detect buried targets based on multitemporal IR images,
in which the index of temporal information was introduced to modify the temporal weight factor. At last, the position of tar-
gets and the number of classes were estimated by the results of classification. After taking the mechanism of buried targets
IR images into account, the general characters of targets were obtained. This is an interesting study to detect buried targets
by using the technology of IR.
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Table 1 The thermophysical properties of matter’
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Fig. 1 The distributing maps of soils temperature (a) ~ (¢) at
9.00, at 14 .00 and 21:00 when the object is iron (d) ~ (f) at
9.00, at 14:00 and 21:00 when the object is wood
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Fig.2 Denoised results by KMCA (a) ~ (f) original images
(g) ~ (k) images reconstructed from the first to {ifth component
when (b) is test image (1) image reconstructed from the fifth
component when (c¢) is test image
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Fig.3 (a)Positions of the buried targets (b)the curves of the
change of the detection area’ s gray with time
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Fig.4 Infrared images of the detection area, (a).(b) and
(c¢) are the IR images in morning, afternoon and at night,
respectively
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Table 3 The comparison of the detection results
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