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DETECTING INFRARED SMALL TARGET BY USING TDLMS
FILTER BASED ON NEIGHBORHOOD ANALYSIS

CAO Yuan, YANG Jie, LIU Rui-Ming
(Tnstitute of Image Processing and Pattern Recognition, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract; TDLMS filter can be used for small target detection. However, the limitation of the structure of the filter and al-
gorithm has created some difficulties in the detection. Here a TDLMS filter based on neighborhood analysis was proposed
which would improve the structure of the input window and incorporate new data processing blocks. In this way more infor-
mation would be obtained and used around the target, and more remarkable detection effects would be gotten. Experimental
results prove the effectiveness of the proposed algorithm in detecting targets.
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Fig.2 TDLMS filter based on neighborhood analysis ( a) in-
pat window of the filter (b)the structure of the filter
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Fig.3 Input window covers different parts of the image (a)
input window covers small target (b) input window enter into
the target justly
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Fig.5 Detection results of three images. First row. original
images; Second row: predicted images; Third row; detection
results; Fourth row; step size over the image (red corresponds
to larger values and blue corresponds to smaller values). Col-
umn (a), (b), (c) correspond to sky, sea and ground back-
ground respectively
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Table 1 Local signal to noise ratio (LSNR) after detection

using the propesed algorithm and original

TDLMS
Methods Experiments in figure 5
Image 1 Image 2 Image 3
Proposed algorithm 21.62 13.66 7.32
Direct TDLMS 11.62 2.72 4.55
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Fig.6 Intensity plot around a target after detection. Upper row:
using the proposed algorithm. Lower row: using the original
TDLMS
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